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ABSTRACT : PROBLEM TO BE SOLVED: To obtain the subject plant with improved resistance to 
environmental stresses, e.g. those caused by drought, cold weather and salt, without 
being stunted, by including a gene with a DNA, to which a gene coding for a specific 
transcription factor Is connected, in a stress-responsive promoter. 

SOLUTION: This plant is a transgenic one, with a DNA connected to a stress-responsive 
promoter (e.g. yci29A gene promoter), the DNA having an amino acid sequence (e.g. that 
shown by the formula) and coding for a transcription factor (e.g. DREB1 protein), wherein 
the transcription factor is connected to the stress-responsive promoter, and can activate 
transcription of the gene coding for the transcription factor. It is preferable to produce the 
transgenic plant by introducing a DAN, to which the gene coding for the transcription factor 
is connected, in the stress-responsive promoter. 
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TcO (a ) XtS (b) i^) > ' ^ ^ S S: 3 - H ^ ^ m.WM^^ ^ 
il7taf5^ T tti h y y .7. > X - - 7 fl^-S^ . 

(a) ie?iis-f-2, ie?ijs-t4, ie^ii#-t6. @e9(i#^s 

(b) id?i|#^2, iS?'l##6. idfiJS-^s 
^j: < .> L 1 (i^^T* 5 y iS^iX^, Kft^ L < {itt^n^n 

T;0(c)X{i(d)c7.)DNA//ii¥S5?lf^ilfK^ r-g-H' b 7 >' 

(c) iE;Vi|#^i, ie?i)#^3, iE.^i|S^5. ie.5il»^7 

(d) iS5ilS#K E?iJ#-*3, ia?i)S^5, iS?iJ#-^7 

[ 3 3 x h L h v X , fg?S X 1^ \. X 

XtjtlX I- L- X-r-?, iS^Kxi 1 Xii 2 Et!i^) h f7 > X. >■ 

[ itJRiI 4 ] X h U XjE^^ffi7 O ^: - -/.s . rd29A 
JtfeT T D ^: - ^7 — , rd^JBjt r o ^: — 5^ — , rdlTit 
g-? 7^ o ^: — , nXlimfi^ 7'n ^ - ^ -. DREB 1 A7I 
(5^7 n t—^'—. <:or6.bjlgTTO^: — -I? — , corl5a 
ilfrT- r D^:- ^ - , erdl3t e?7"a ^ - ^ -55LC^'ki nl 
D ^: - 5- ' o '3> Pz; ' o iMJR 5 ix < i 
L 1 o-C- if 1 --3i'.)V '-rri,7';' 1 il(;idiii<7) h 7 
> X> x:^-/ ^'m*), 

[0 0 0 1 ] 

ttXL- ;< >• h (ORE ; dehydration responsive element) 

^ K-r-5.DNA'r . X h U X)ES:-t47'at-^-T}.t 
i- jiifS I fzmfrrT?m7. S ix/-- I- x > x x - fit%j 

C 0 0 0 2 ] 

ffi^a.XJitat' :;50a<r;tJfltX h V .X(-^Six-r:t.fi.L 
-C t > -S. i; . t!)^<5c7) J: -) i z%m^- J: -> T X h U x 

•C' . » ^-.x I- V xatttsm *• 5i'f# I -c * tz \t . 

fgSWtt ( ^ a -f X X'^ , ,t> U > V rv . u ^ 
X, x> K'^, tT^A^", -r>-^-f^^-i)',5:, teaC^S 



C 0 0 0 3 ] .Iixi-C\ .\^S^Cii±t.X h V?M^W% 

B#rBl//>ie>ST-.?> 0 , xi2j£{iPS^>ix^-fflra(=L*^ 

C 0 0 0 4 ] ifi^^' v-f 7f f-:7 / n ->"-^jl+fe(Cff > , 

^■■(c»tt;'5ti!f»!)vOf-^tb?:)'iit^A>ix-Cv->.g, . rix^-^-c, 
ifiix h 1. xMtttfit'^^of^aKcffl \ > ioix/'-jJlKi^ > t -C 

{3: . '&m£mmm < v > x b - /u . r a '/ > . y y > 

^^SfEi^'S: c «>#vf hixh , S: . -7 > x h — 
/U^«SafK^> L-C(.i:^3i»i.*-7>xh-/l, i- 
'J>iS7''t HDy-f-—-tijlf5^^ [Science 259:508-510(1 
'39 3)] , 7'a'J > ^BicH^ag^ ^: I "r^-3:SEfe*A■'-7■ 
^ 1; >-5->!7;l- '-n'^v U- b > -r-^ — - trilfSl^tPlant. 
Physiol. laS: 1387-1394 (1995)], 7' y ^9 A 

iie^fPlant J. 12:1334-1342(1997)]. $BWIiK(rg 
mmiFr'i LTtii-a-f ,v?-hX-^i.*o>-3Bi.WiS^M1iJ 
ft:i#S)tfe^(Plant Physiol. 105:601-b05(1994)]-^-^v 
y A9^gaW ftSf^iieT [Nature Bi otech . 14 : 100 
3- 100b ( 1996) ] z;^' ffl V > o ixT ' S , L z;^^ L , ^ ft -'^ ^):t 
g^-^^Affi^s;- X t-L- xft-ttJtjij'^^jg-C-:?)-:)/-.: 

! i: #7± L tH > ,. 

[000 5 ] 5 ^•.(-, fgiS- XJiisX b U xa-tl 

h b Xit'ffitlt.-'S. .1 > 7j>IS-S-^?X-CV >S (Plant Physio 
1., 115:327-.334(1997)] . 't-Cl-C', X h U X(StttiOjIt# 

ix , X xai4fS-7)ii?v>tl^«))/>ft;ai $ riT [The p 
lant Cell, 10:1-17(1998)]... L/i^L, 21 :0 J; r) M!t 
X)7lfE^ 5^)^11^ |^2S-1--?> 3tfST -r 2»A L . m\ 

>7.)31K^ r/llB#W(-vStt fL ixh fz^ . ftitit^j^ox.^^ 

[ 0 0 0 6 ] 

[m^nnm^^.i x :> > -thum^ ^-mmt, x h i. xis 

fet'tt7 at-:5'-v':)Ti!St3, X h UXfEgttxL- x >• h 
!2f.S l.|^,x V A y I- T^I^)3tf5^-7:)lK^5r Mfip-r '5, 9 
> y <7 ^5: a - H r-:> DNA//>34t.S Six/-.:itfS^ ^r^ti' - 
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x^^^'c)icn^hm'\tij'^\^±in.r>mt^')^'Z ^^^^ ^ n 

[0007] 

X iE¥tt7^^ o ^ - — c7)TirL ^zm^ I- fz ime^ * mx 

[ 0 0 0 S ] -t^^hh. X h U.XlE^^'ttro 

^„ .57 _^-fr-3|rj- l,UT^^) (a) Xii: {h)^)-9 y -^ ^ K ^: =? - 

(a) iS:Vf|#^2. ia?'l#^4, IS^llS^b , iefi|#-^S 

S L < J i:ie;^il#^io-r'^ ^ ii ^ r 5 ,/ iSIE.^fl^o^ ^ 

(b) ie.7il#^2, @SV(|S-^4. i£.^fi#^6, ia?ij#^s 

[00 09] ^ X h XjS.^^'l4rn^ 

{^^^ ■^tj h ^ > X > X - ■■/ 9 W^T:^) ^> . 

(c) id^iJ#-^i. ia^fJ#-^3. id7iJ#-^5. ia?fJ#-^7 
< i^ia?y#^9':--fl^iLSSMa?iJzj*^.^-^DNA> 

X h X. y L r {-i . teSx h V X . fft;?ax h V XXf d:^^ 
X X^gi^ifoilS 

[0010] 2 C-Az^ X h U XHS^tftya^- > L 
-rti. rd29A3tfe^rn^-.'^-, rd29Bilf:S^ ra ^- 
nll73tf5^7^nt-X — , ni223l£^7^u^:-:5? 
— , DREBlA3tfg^7 O^:— 5=^ — , corb. 631^^ Xo 
X — . corl5a3S£^ 7'o^— .5=" — . erdljSfS^ 7'd ^ — 
X - C^ki n Ut feT 7^^ o ^ - X i';, 7^ . iMtK ^ 

[0011] 

[ wnc^mwmm ] h x > x >- x -v x tit^ 

i.j, X h UX.E^.g:tt7^^n^- ^-^^TiifL'iC^'tSx h U X 
filvgttxu X >' h (DRE ; dehydration responsive eleme 

^■-^1) tS^H^ ^ r?- F t->5>DNA([)REBitfeT c>^K) )// 
ii^^ S i LZ-jite? rzS/.-r - cizX^ f^tB Lx-J . Sit 



X h U Xitttc/) h ^ > X >' X - -y tt^f^T^) -g) . 
[0012] *^Bi!(C4-:^^.^-Cffl^^^-:.ixSDREB}tfeT{-i. 

^:J. mEmti^^CO 0 -h . DREfS'^-:$^>vs'7KlA3lf5^rD 
REBlAite^ . DRE^^'^X n^;^ KlBiffe^ r DREBlBitfe 
DRE^S-^^Xxy^XMlCitfr^&DREBlCjSg^. DREtS 
-^i^>'^<7«2Ajif5^ 'rDREB2.Ajtf5^, DRESg-^^ VVn' 
7 M2B3ie^ $:DREB2Bag?- . 
[ 0 0 1 3 ] 1. DREBjtf5^c7)X n-x> X' 
(1 ) > n Y X 7'X)mRNAS,C'^cDNA y-i 7"y 'J —crMW: 
mRNAcOf*^ig> LT{i. v o^^ X "^X-^^X)* ^ Ifi, 

Z > 6 . DREBlA}te^X)£. o -f X -^X'-i^- 

tit^(*45t7)i(iRNAU^7l {3;. tlft*^fe'SX h b X(f^l.t 
if. 10— -it: ) tcWK-r ZbiZ^ 0 mit L , DREB2A3t 
£7-X)mRNAU>^/Ui:. llt%f*$:taX h U X.(f^lxS^\ 150 
-25O111M NaCl ) X Fb- X ( f?i) X {i\ a^i*4tWt3^ 

t-$r-Iix^>X)X Fl-X(c«iS$it/::ffiftf*:'r 1. J: 

[0014] mRNAX)|l|M{i:, f^Ut(7\ GMtSia-C'-iW^-tt 
fz n -f X ■i-X>X).ti?^f*t . ±iete»X F U X . ffttS 
X F l- XX(3:l^x F X(Cf«lif^, iSf^iMS'r-ltJS'^ 

mti'i. mMLfzmm^^mt^^'c-::mm. f#o 

r,t—F-ia fl:-t:>^2.a. isft'J '^^2.-S*^£, 7'a 
f-'-f tr'K-ryf^i^ 'M^'X X U T-^z'S^- >'(2 j: Olfl 

RNABT^^rtttlilfSK'^'S) . i^.^^Xz icnm}i^m-7ft-^h . 
n"ViT--b/Un — X^^-tX r o — X2B^ffl(7t:> -r^>,t>' 

U— 1:7 r n--X<ir>""'rfflv^/2r7 f — -r-^— *^2. 
^>4)^.^(.t^V7'^^£(C j: O.tv'J (A)^RNA(lnRNA)^^#^ 

0 niRNAr ^ o ^c>j*iS L T 4; i; V ^ , 

[ 0 0 1 5 ] CX) j: (C L -r tt^^iXT-cmRNA^MMh L 

flPlX)^-/ F(^l|x{.j:\ ZAP-cDN.ASyn thesis Kit(STR 
ATAGENEtiS^) )i:m^\ t 'i =?"dT: ,> aL"^'3tfe^P«(C J; 

cDNA-r iXt^T, ?#^:>iL/2_"l*McDNA{CEcoRI- 

\o 1 1 -Bci mH I T 9"y^ 9 — ^"XtiS tJ] T X X^ X - 2: fi-jD 
a. K^attftFX < > (f^j7:(fG.AL4vgttfl:FX-< 
^:*)$"^07'-5X^ F((yiJx(fi:>AD-GAL4rxX S F(Strat 
a.^ene1iW) <V 7)e^iStt ft tvX < > 7)Tit(C3iSiSt- 
iZ X 0 , cDN A y -f X y \) — f^S-t- hZ> C ^ 

[0016] (2) DREB3te-rX);^ n- - > X'R^?t± 
DREB3tf^^rXn-- >X'-r'5>:^Sh Ltli, §f#^ffl 
V 7 >v ^-f X 'J v F X X 'i — :i > X"i4 2:^tf -?> Z b 
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mM)^ N (M/.^"MATCHMAKERV >v^^ 7'[} -v Hf^X 

[0 0 17] >JS^-/ h^fflv^T, DREBiie^r :^n- 
- > . [)REB3t KT-rj^' 3 - K ^ .5^ > M (D 

REB ^ > AS 7 W i ^ -5 ) ^^J^T-S-^ -t ^S) DRE r t'DN Att^r^t S: ^ 
••/ h(CiJ?.fi-i7)7^^^X5 HpHlSi-l&L^pLacZUCjIinSL . 

ces cerevisiae YM4271) (Cffi^Kfeft L-/'^ 7 n--> ./ffl 

[0 0 IS] 7a-ri>7''Sm±ifS{i. HIS3ft'J^ro 
:^ _ ^ _ > [j^ (sil 7^ o ^ - 5^ - ^ (-^ S T- y - ^ - ( I ea 

> ^^y^^-t hzc /.i-c" 5 ^> fi^ , a^{.j: t X ^ v" > f ^ 
ft /J u=^-9- hfz'^. mmn iz'^^^ ti 9 > 

M^Pfi^Wir^t^SS-AKB-r 5 ,/ f 'J TV- /I )#?tT':" 
HuldTBiBiar a Lt-j^:* & . $0,115^^7)41 S3 ,^ > ^ v7 « 
^?^)1Stg(i:. ift.fgfSl?0^(z3-AT(ci'-.':PfiW^i-L. J)^?)ia 
fSWJiC^)3-AT#-T±r-Cl5:. *03aF^^)HIS3:^ > ^ ^7 HiitS 
H^-t S I > K: < *) . miimiMmz t x ^ i;- > 
#l?i£T-:-±W^itit-^-. f5j«(C, lacZilfSTi. CY 
CIS '1^ 7^n ^ - ^ - > Of -ifi-i ^> ift d ^7^ a T m 

-4^ni-Z\nX-My:'h^. \tt-*X. Mldteg#&rX-gal t-W 

[0 0 1 9] Lij^L. m%m±mm^izi'iv^- ^ HIS3it 
Jim^^)DR,EaonacZiie^±m>.^)DRE , HIS3 

mfS^ RL<\ ac Z3I e^^Ote^ ^ vSft ft-T «r'^H^;o\% 

'S) ^ I-:*, li^AX b U Xfi2^v|4xU X > h (DRE ; dehy 
d ra t i 0 n res pons i ve el emen t ) v i: . .T. h L- 7. -^^ ffi^S 

91)P^)a(¥0'^^-@e.^l)5' -TACCGACAT-3* /;^ot^^> 
> .7. f^f|jtt^)DNAp|t5SJ'r 1^3.- 

[0 0 20] DREr^u'DNAKfrii. m.k7. h xmttit 
K^^^.) 1 O'C"\0 ^ rd29A3lfS^ ( Kazuko Yamaguch i -Shi no 
zaki and Kazuo Shinozaki : The Plant Cell 6 : 251-2 
64 ( 1994) )(r)y'xi^~9 - pB1|!^ (rd29Aat g-T^ SIRBSte 
,^y;-^->-215— 145^^)fflJsS) ^ , .t=U A 7— t:"iiMRi^;(pr: 

r 7 -f -7 - > L ii . 5 ' -.\AGCTTAAGCTTACATCAGTTTG.\AAG 

AAA-3' (ie?fj#-^ii) . r>^-^>xr^'< v-> L.-r 



{i. 5'-AAGaTAAGCTTGCTTTTTGGAACTCATGTC-3' 
l2)^Si.'^.)'I.^//'C'$^'?^. fiL. i^-^mz^^^Xl.t'^ 

[00 2 1 ] (3) DREBlA3tg^.aL^^'DREB2Ajte-T-^^^:^a 

[)REBl.AiteTam)REB2Aitg^ii:, ±IS(1) (Ci^^^X'l% 
h rifzc DN A ^ < 7" 7 - ^ , ±K (2) (2 I t# o tifz 

e^t(*$:X-gai(5-7*nqt-4-7DO-3-'f > F 'J/U-Zi-D- 

^ 7 7 h > H ) S.LO-AT (3-r 5 y b u r ^ -i-^ 
-^^LBtgt(fiTi' -h^^*>"cfia • m*?*. 

i'Z aifl 1- /-^ W fe^O :ia:z.—rj^ 7^ 7 X 5 H* 5: ^ - 
>izX')n6Ztf^X^t^?.>. 

[0022] f . DREBlA3ie^Xii;DREB2AilE^ 

r^t.^t^v-T'^ 7'.7n->(i;. GAL4igttfl: H ^ < >'(GAL 
4 .-\D)^a'-K-r'g)DNAmt^i:DRE$g'6-:5=' y^<7m^ 
H^>S)M«>^)a^3ie^^ffi*L. T/Un-zL-rb K 
ny-i~—^r'u^-9-^MmTX\ DREJS'&r^^ >7s7 
K>:GAL4te'^iS'l4ftK v< -f > > >7)B$/^-:5^ > y\ 7 H( ^ 
7- 'i -v H ^ >^ < 7 ^ffefl-r S . iT.^ ^"T- , ri/-! 
HI gr.^ >7 s 7 VM . DRE'^k 9 > ^9 iXL X . 

U .t^^-:^--3ifr^JiiTL^)DRE(C^g^L . ;?:<^^-CTKAL4;St4 

9v)^9%'mf{^-ti'y9 h>.:^'— -trS-i.iTSc-t^ > f^-o 
T, .t:>'-^ ^ 7'::7a->ii:, *jS:3ii/-^HIS3^ >-^^^ H 
7)f^S{C i 0 3-AT(?r£T'C-b t7>^>'>^:i^f;£'^-3) Z 
> r?X % h r-c^S-ATT^ffiTT-^W^t^ > ^ >: >: L hZ . 

[00 2 3 ] X'r^^X'. 0 >' 

5rt#gL, t#-^ilSt#«M/;^^-:)7 7X^ HDNA^rWK 
■^h - > (C i ^) . DREBlAjte^ S.C<DREB2A3ie?-r 

:: ^fj^x "^ h . 

[00 24] (4) DREBIA.^ > y s :7 HX{5:DREB2A^ >r<9 

1 oc7)3lfS^/j^^>3fifl:L/'-:>:#-t 
?il^):tRfi'/. L /':3ie^ -r ^ L T V ^ - > ^ . ^ J; 
^*3te^// 1? - K ^ ^ ^7 >- y s 7 '^(i ^ ^ a - ^ 

> ^ ^hi\. mz^M^mmtmm l -ci ^^mf:T7)-m^ 

7^a— 7*> LIT, 3l£-r7-Y 7"7 \)—c^)^t^h9'0-~— 

yy^-t^it'fj^x t^^^ \tt->x . yuA .j-i-XT-cncmk 

7-f 7' 7 'J -7)4^//^o , ±ia(3)tC^Ji. ^-rt#-::>ix/::DREBl 

AcDNAX{i:DREB2AcDNA^7 a — 7> L T 'ril^o'^Ort^ 

- 9' - H S 31 g ^ r a -:::.> ^^"-^ I. Z t fj^X' ^ 

[00 2 5 ] (5) taSie^ilc^i^^* 

±ld ( 3) liijj ( 4) (C^i i "C f# f 1/-^ 7^ 7 X ^ F J: 0 cDN Affll 
7i-$:$lJPIi*«-r-t7]|i;FrL . pSK(Stratagenet±.^)>:^'h-^Oig 



9NSDOCID: <JP20001 1 6260A_J_> 



( 5 ) 0 0 0- 1 1 



0 ( P 2 0 0 0 - 1 1 48 



^' b .5t-^ K||I*^S&^.- J; 0 tf 

I i: *■>■-:■•* I. A\ ii;^{iii!)Js*iS?iJf:^7Elt {mx.im 
RKIN-ELMERttS373A DNAi^— ;? X> ) ^rffll'T 

[00 26] 1 djDREBlAite^ iOtaaia^iJ 

icjte^ ^taaidyiJ . id?iJ#^ s tci iime^ 2 - 

(iDREB2Bilfsi^;^,)faSS.5l|r , iE,^f|#°-iO(2;ii^jlg^ 
:0 a — I^- -t I) .5- > ■> s 9 Uc^rr 5 / iSii^iJ $r T^-f i Tt: , 
ffjier s ymwyU'^'yK:^ 9 > 'N'7S//i'DRE(c^S-^-LDRE 

0 , ilx"^ s yisi£7iJ(c^3i. '--r :i'^^^-< > t> i (i^)r s y 

iStlX.*, mm. mat:'ci')^mrA±tfz7>^<9mi: 

[00 2 7] fyt|>t(5:\ iS^il#"^2 , 4.6. SX^^IO-C' 

flSTi-g. r ^ ./i§iS?f|c7.)rJ.-^t- < > b i fB , nt L < i 

*L i J: < , adviJ#-^2 . 4 . SXrilO-Crftio^ii^ 
r a > b 1 fS, it^ L < 1 -20f@^ 

J: <. .?>^^.45:. i£^y#-^2. 4. S.X{i:10T-a.b$ix 
l^T^ yi§i£?i|c^)>t- < c b 1 li. kf^ L < 1 -IGO 
fifig , 5 -.Mff ^ L < Si: 1 --40(1^)-:^ 5 ym.fpmc^^T 

[ 0 0 2 s ] tti. iiisae^ > X h «; >i.T. > vt^^ 

f+T-:" ^ ^ -f r 'J y -f X'^ -g) I > 3^ h DN A b , S l^,DNA 

[ 0 0 2 9 ] ^^to , S:^Smf5^{.i:. KunkelS^^ Gappe 

Affl^ V h (f^l^i^Mutant-KlTAKARAttM) A^Miitant-G 
(TAKARAa:ii ) t: c) im^< . h^^ ^li . TAK.ARAtt^LA 
PCR in vitro Mutagenesis ^IJ— ■•/ h ("^ 



[00 3 0 ] -'BDREBmi^Tc^)iMimmtm'^^ilh 

v^Ly /ADNA^HIMc: L/JiPCRd J; . h^^w^mm 

X § it -5) I > (C J; 0 . DREB jSe^ $r % h'l> -n^X' J 
[0 03 1 ] DREBlAXii:DREB2Aae^ r grti^^Sm 

.1^7. -5=^-^. :^gi*K-l2{*('::2»7.§iL. DREBlAiteT 
r t't::^Pafli5:, iSgijaifiDREBlA. SIE#-^FERM P-169 
36>LT. DREB2Aiie^^#t^:^3ia{i. tSS'l^TrDREB 
2A. 'SitS-^-FERM P- 16937c IT, X«JSWP^^a1iX^ 

xiisffiw^pif ( < 1 T a 1 * 3 ^) (C . 
Tf^aio^s 11 a wtTSi€?iiT 

[0 0 3 2 ] 2- DREBiie^7;i"r7-K-t-'l):^>-^<:^K^) 
(1) DREB3lf£^;Q>n- F-t ^ :^ > ^ ^ :^ H^)DRE$S^-fgc^ 
DREBite^ ^-^'r?- F-t-^ 5^ >'-^ M(WTDREB,^ > ^n';' 

1^, ^ > / N 7 H > (jSt > mi''^ 9y^<7n^m^K yii-^ 

7 FT'v-tr-Y :LraoJ et al. : The Plant Cell 5:1529 
-1539 (1993) ] T'ndZtizX 0 mf,'^ ^Ic f^X 

i::-:-, DREBlA^>^^:7K>GST>^)S^^57>y^^ 

-f-'DREBlAit fST^ y'/l 9 >'-S- F 7 > X 7 x 7 - 
(GST ) jie-f -r a - F ^ ^ r 7 X 5 F ( f^i) t ii , pGEX-4T- 
9 — (Pharmac ia-t±®i) c) i+^T^GST a — F pilii^)^ 
mz yv—l.i -'^h'^X W^-th ■ IS hxifz r y y^ a F 

^-r.w^m^zmn^Wik. immrvx-kmrn^mL . % 
:>ixfz±mmm^^^m^mmw^ -cxm-t^ . mz 

^;t> --t7 r a — XC- i:'c^.)^I^*^ffl^/ ^'?^T7 < — -r- < 
— ^nvF 7'7 7 tcioTWML , miieBl^"^ >^^' 

[0 0 3 3] y;F> 7 FT v-t-^ii;. DNA> /s^^K 

xmmifzmEi'^tj{)m^^>mim'^9 > -^^'7«> ^ 

0 , l)mf\^t9>-^<9n> ^M'^izmS^^yMr^^ 
lft^iL/'j-^N>'Fr f*tiii~>S) > *^0fl('2i--3i. ^T . DREBIA^ 
>.^N^SXii:DREB2A^=^ > ^N^ H^*DREgE,^l|(.lt#^WtC^S 
^-L-Cv^S I>£.j:. DREid^iJ(II^S$:j[ja^fjI)NAffi>t^Pfi 
V ^'fzm^i'Z . mriew F>7>f^|±5 ^ii-trv ^ 1 > ^Bflo;^^ 

[00 34 ] (2) DREB}te^//n-Fi-^^5'>-^v7m 

DREBiie^ F-f 9 > ^^9 M^Otri^iSttfllffi^i: , 
7 -f-X-^:7:)7'a F7^-7.X F^)^.5:fflC f 7>.X 
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>t/T^6. mtii. DREBIA cDNA'rCaMV35Sru^-^ 
- -r tJpB \ll\ry X 5 H ( C 1 onet ec h^±Bl) C: MM L . 

(2) ^C^:) V i^yilhORE^-^tlummc^mmW.^ 3 /7 

^-/h *S 6" L- fz r . /3 - 7"' /U 7 n - r- -tr* ( GUS ) 

ite^ JiifLCT^TATAr a ^ - ^7 $ (I±ijfi(C}I?a t . 

y X 5 K -r V n ,x -^X-f-c?) Tnhy'y X h (C^S/. L fz 
GUSiSttriMTg-^-Q > lI-C-DREBlA.^>^v:7MrIs] 

iLi£ . r a h 7^ ^ X h fyX-m^ I /^DREB 1 A >^ s ;7 « 

. [)RE^id^!j r /^ L -r tr¥ r Stt ft t r I. ^ - > 

[00 3 3] -^^tmi-z-^^^-Z . 7 n hy-yXhcrm^Ji^ 
m^r^a h ry 7^ V^'^ayry 7^ ^ KDNA:;^)eS7Ji. Abel 
^:)^0:^ffi(Abel.S. et al. : Plant J. 5:421-427(1994)] 

l^ie2SX)r7X5 H> > CA.MV'35S7n^'- 
^—TiMiZ/l i- y X 7— t!}tfS^^i4|:gL/'-7^7X 5 F 

h7'yXhiZ^-3^Al . fl.yy luy—^ii^mzM^ 

^y'—-^'S'SLit. Jefferson o^O:^S(Jefferson.R. A. e 
t al. : EMBG J. S3 : 8447-8451(1986)) Cj: 0 , /I >'7 
-I 7---+rvgtt(i:Pi(:aGene;l. > 7 - 7— fcr'T v-tr < ^ ■■/ h 
(Toyo-hikttK)^Si.^^ Z>izX OMl^-t ^ 1 ct^'^X-^ 

■ 

[0 0 3 6] 3 . V y > x - 7tl^'^^,)fm 

h U X , fax h U X^^ L -CStStti-S-r ^ h 7 > 

X V X - -/ .^^ fit% ^ f ^K-^ ^> - i /^^'-r- ^ h : it 

S^^^ c:*'X)rBl«?»Ai5^ . N- -7^ < X ^l /?' > 'j x-^ 
I- > =7— /IS. 'J.l^'v-Aft. v < .;^o < > >^*r X 

> H > >""^)ii:g^Aii^- >Y/"*vf*'5^t^ : r x n-^< 

> .X > X -v X ffi^f^ ^ f^Kc c & ^ . 

[00 3 7 ] (1) fit??j3AS*M;t^'<^X 9-y)imRl^ 

/::DREBlA}te-r-. DREBlBite?-, DREBlCitG^, DREB2A 
. X(i:DREB2Biie^ r #t.'DNA^SS t^^ilRgpft 

^ -I >/t^-r-^^^> , Xc?-- > XPS"^^ .^"h L-C(5. pB 
I2113\ot. PBI2113. pBIlOK pBI12U pGA482. pGAH. p 
BIGIIW v>f -ih tj — ^X X— ^X)T 7.x a K^^pLGV23Ne 



pNCAT, pMaN200^^'>"'X)+'ra^X^-S^X)r7X ^ K 

[0038] -h'j-^X^-SrxX i V^^m^ ^i 
XISCT^VS-^ -h'j'-^X^-X)iSrriS.^l|(LB,RB)P0T 

^X:'mWi'ti>. Jt1iiL/'j*If^.t^7 — 5:TX' 

o^^X-r'J^A- -f-ji X 7 r vX>-XC5S, LBA4404, EH 
AlOU C5SClRif^ EHA105^('::, mmmH. XL- X h 

-^Srt»^X)ff;^H#Affl(^ffl^' ^^ . 
[00 39 ] ±ilcr):fjmmHZh . *«B^(Ci-3i ^Xlt. 
H^^i-^ii [Nucleic Acids Research, 12:8711(1984)] 

izx oTdreb7h(5^ r a^tli^^S^fflr x ov vx -T- ^ 

tj 7^ 7 X a H 5: KW^^ ^ AMU . ^/l'^^ 7-^ 7 X = F 
(f.^l I pRK2013^- .h" ) 5r ffi* ^ A.^^S . RV^'^ X" o / n 

m-'^itT X'o / < X -r 'J ^1.2:^6 It f/'Z' h c 
[0040] DREB5ie-r(^ , te^ vStt fti- h9>^<9 
m 5: 3 - F i- ^ it -C-.?) I> fz . ISit (57- r « A L ;t 
\m^lt. .?&Jg$riy::DREBX > ^^X MX)f^fl':*'a'^X)ilG 
^/.^vS'ffi'ftSii, '^ii(cff 0 x.:twl i^-i^ft'ftx^tMA-N^ft 
Mi^vS'tt ft C J: ') tt*^ @ #X)± W/:^ S ii ^ 

Zili^^^-thfz'^. X FL- 7.1-^B#/CX);^[)REBit 
\^^fpm%^tXh i o i-Z , DREBilg-^-r X F b XfiSStt 
7-n^-.57-^DREBitg7JiifLiCifeS-^-J) Z <:/;^"-#x h 

[004 1 ] rd29A}tf5TX'a^: — — (Yamaguchi-Shin 
ozaki.K. et al. : The Plant Cell , 6: 251-264 (199 

4)],.., 

rd29B3tg^7'n ^ — X — [Yaiiiaguchi-Shinozaki . K. et 
al. : The Plant 011,6:251-264 (1994)). 
nll7jie-r7^n^— — [[.^asaki ,T. et al . : Plant Ph 
ysiol.. 115: 1287 (1997)) , 

rd22itfeT7^a^ — ,X — (Iwasaki.T. et al . : Mol . Ge 
n. Genet. .247:391-398(1995)) DREBl.Ajtf5^7' O ^: 
— X — [Sh i nwar i , Z . K . e t a 1 . : B 1 ocdietn. B i ophys . Re 
s. Cora. 250:161-170(1998)). 

[004 2 ] cor6.6ite77-c?^: — X-[Wang, H. et a 
1. : Plant Mol. Biol. 28:619-634(1995)). 
corl5aiteT-7^n^:— X-"[Baker. S.S. et al. : Plant 

Mol. Biol. 24:701-713(1994)) 
enllilK^ 7 a^ — ^ — (Nakashlma K. et al. : Plant 
J. 12:851-861(1997)) . 

kinljteT-7^0^: — .X — (Ivang.H. et al. : Plant Mol. 
Biol. 28:605-617(1995)] ., 

[ 0 0 4 3 ] (0 L , X F U .X fEStt-r-A 0 . fiofitW* 
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T , PCRlc J: ^ If H^KJEt- J; o -C f# ^ >! > Z/^X" §^ h , 
[0044] ^fc. '£-Stc)£- t-Cte^^^f^ Srti^-r^ 
- S 7^-.-^ -r DREBite^^Ti)fa=i**S^S 1 1 I 

'■ifm'^f '-Axh . fit , Wk\k-t\-<w^i-thz.y-ff'mh 

i'CZ v^h9-=,^— 9-'::hi'0,tZ iUzmm. ^ithLcD 
[004 5] $.fc, '.e-scc-': •Crat-^'-iS^iliDR 

Foy-'-^— ■ti'(Adhl)>7)-f > ha>(Genes& Development 
1:1183- 1200 ( 19S7) ] ^ z» ® 1 1 ^^X" 5 S , 
[ 0 0 4 6 ] ? x/J4i0^t-@B^tOff^MteKfflfa^jl 

L-CJi. >>iSfeag^(NPTll) . 

V \ -f Q -7 > >• 7^ 7. h 7 > X 7 X 7 — y ( ht p) Mis 

T-a.L'^' fr y jt. X (b iai aphos) tz*i-r ^ jftfjitt ^ ft-¥--r 

I.. DREBjlfs^aC'MfRv-^-mfs^ti:, m 
[0047] (2) ffit*)?H±^siODREBjtg?-i^)2S7. 

*ife3^(c^j^>-c, }if^?iTi±i(i, «»s«mf}a, mmm 
yf^:>2Li,. imwMm'rii. muifzim'^m^izmEhmi^ 

-f 7 ,'1. ^' > i£ , Kfi.t^- ') x-f- U- > ^'-^ IJ 3 , 
7'i7 Z h (CXU 7 N n.t'U - >• 3 > i *9 DREBJtKT 

[0048] T9'u'<9^') ^yi^m-i^&zj: OSfS?^ 
2l7.-t'2.*ft^, B6^£7)jt£7-'r-S-ti'7'7.XS F^mWi- 
^, r o / s ;? f - ' ; ^ ?i± ( -!S;ife $ -y: Xfi 
Igt-,?) . l^)lLWi. ' <^ y 7 < II hV — ^ 

H >S(CR Acad. Sci. Paris, Life Science, 316 :119 
4(19':)3>](-J;'m')w>;!;^X-5-?,, -r't.-^.>*>, i-a-f;? 
-f-XW- $y N- 5 Jf ^. 7 F i; V s- y 4 h r ^ J:-t'o-^,f) 
-tt7'-±T±W$+*r7'J> n -r 7 -f-X-^JC. DREBjigT^-i- 



j. — 7°t-65--70niraHg(.l^-^ S T'DS^IM , S'-IOti' 

T^. mi^izim.-th . m^vi'-t.z^L y-.'rx'm.vym. 

[0049] m'^mi.^immmm.^R-thfz 
m'^i^mz mm-t h , i l > □ < ^ + x- 

ag^«"37s$ix/:: F 7 >Xix--i - •/ 9mh<7m'^^% 
[00 50 ] -mz^ mic^ALf-jlfr^ti:, Ti±fl 

#Ajie-T<7)[)NA|*.ir)trrn-7-> Ltfflv >^ /--f' > 
^ ,> {■- J; o -: jift-r s >r i t^x t h ., 

[005 1 ] *#aflicffl^ >ojtg^*2S7vL ^: F 7> x 
> X X .y 7 ttttS.o^'^ i'J^Xffiftli B0^5^)itfET^r>fflP^3i 

i£{cf*£'>-CDNA5:tttiil.. ij»i7)PCRj*X(it^-tf>-h^M-S: 

[0 0 5 2 ] (3) DREBiiei^c7>ttt%il*i-:-^)^IiL-'^/l. 

DREBJlfET-^2»7J-/-: F 7 > X> x - ■/ 7tBft(;i=3!t-S. 

M,S.C<ffl^y!?"-:.;tJ£(cf;t-9-CR.\'A^ttffiL . i^«I.^RT- 
PCRS Xti y — > 7]-1ff -r ^ V -^-TDREBjI (k^ WmRN A 5r 
tii^^C h tcj: Off'' - c-hn-t^h. tti, DREBy >'x- 
X M -r , pA9y^<9% (c*f-1- ■?) fit $■ S ^ >7t ^ X ,7. 5' y 

'7r^m\.z^ -^xmm'Mff-t-^ zclx-^^.. 

[005 3] (4) DREBjtfE^;0":*7.S?lf- F 7 > X v'x 
- ■■'9m'im\Hiziiif?^^mmiiT-:r>n\Rli.\l'Kil cn'Slt 
DREBjtfE^/j'*A 5 ilfz F 7 > X V- X X ■■/ 9 tl?*)(*rt 
^3V■^T. DREB:J'> /s7Mc7)ft;ffltCj; 0 , .^fgl- 'N/t^'iS 

ft I # .1 o i L )t (5? « iy-^yjfmzx-^xm^ 

-t-s. .1 ^ //-C-^ -a , 7 -¥>-^vM-(C:i3l, ^-Cti , DREBjtfE 
"^t^m-A. ^ ixfz F 7 > X > X X • / 7 ffiif^ > ^ixX^-^ 

[00 54 ] mt^i. ^mntW£>:x:mtfzmH^z. 
ff^'^wm ( mui 1 - 2 mpbI ) ^^^i^aac'^" ,7:{.j:f&:ax 

F L- X 2r X ,. ?^'J:5 x F U X^O M wfi , ^^J^ifi*' 

fi^^f*^ , ft^' K 0 iFa±-: ioh--24f)#rBii£«$->i--& - 

'c\.Z^'0^-LhZ.>■r?•Z:t^h, --n. ffi:?SXFUX7^fl 
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[0 0 5 5] (5) h5>.X>-^x--v7fi5f%^Il%X 



vx{zn^hmmt. -6 — iox:(c. s-ioaPais^^-/'-: 

[0056] 

:.*S£f?iil .J DREBlA31f5-f'aL^'DREB2A3tg-r^);'n-- 
> 7' 

LEHLE SEEDS;o^o7.#L /'-:> a -f ,x -i^X^^^W^^ii'^M 
mV''^^'FMmmm^V 0.02%Triton X-100)('I1 

ivota. GM*^J:§ttil( 1 'J h/l^ 0 \ Isyl^f ■ 7.9 
-;^-t§J-M^ft'&^^sSI(B*K*aM)4.6g.MES 0.5g, 7.9 
o-.x30g..«^Sg.pH 5.7)(C. 40-120f4»at/'-:. 
U-r*^ 1000 lux. l6B§PBl0^ffl. S5#rBl0itg^o7fe^ftT(:: 

[0 0 5 7] (2) (A)^R\Ac7.)|filS^ 

I ) (Cto ^-r flt¥*r . 4 C'r-245$rBl^f&iS^a 



^fi^^f*3 g$r. 100inl^;5.5M GTCi§i?t(5.5M^*"r- v-v- 
f^-^f^ r^'.— h , 25mM^X>ig-^h 'J^A. 0.5%N-^ 
^ n -f ;l. -tf ;u 3 >' -hh ^ A ) (mi® L . 4^ ^ x 

- h Sr . lS-C;^^±ltit ^) f+itZ-jaW^^ffl^. ^-C 100 

2,000 > gn5-73-PBl7l^DL. . WtS^^itRS§-i±-cr^*L- 

[0058] n^'-Axtzlzm^:^- h 9 U - 7iS^)3S>[:^^ 
(cAiX7t:17ml :7^CsTFA^gi^(-trS^^A h 'J 7;l.':tor-t:7^ 
-h(PharinaciaaM). 0.25M EDTA. Mtf^lc^r^M-^ L-CD 
=1.51dli|SL/;:: t>^)±(cS/if^. Beckmann SW28a — 
^-4il5r: , 25,000x rpm-C'"24e#ra@3t^C^ LRNA$:;rtg5S 

^fz. i^ixz-^RNA^, 600/ai ^^)4m GTag^isci 

165. 5M GTq.SS$ri^a*T'«f?L TCiTCim«;^?qM>: 
J: 0 iz L /-c b CT)) (^zmm L X ^ y -ytsft 15^ ?t 6 Z t iz 
i oa0^c7:)^RNAr^#/'c ... 

[00 5 9] ±fa.^RNA'r , 2nil c7)TE/NaCl (TE > IM NaCl 
'rlAmV^XiS,-^Lfzij<7))tzmmi . HStlTE/NaClT* 
ft U X .to V ^./t ^ \) a dT-t: ;!.'0 —X /7 ^ (Col 1 abora 
liveresearcht±M-^'i a'dT-tr /I a — X (type 3 ) 5:Bio-Ra 
dttMx 3y:^yJ^ (Ego. 6cm) (-C^ ^ 1 . 5cm >: -5) J: 0 

iziuLfz.. \X\-^X\ *^Sinl^)TE/NaCl-r-;!7 5^/.5:^7fc;* 
a, TErtjn/l-r^t^''; (A)^RNA^igtii • IfMLfc. f#A>iX 
/::RNAc7)i:fj:^ uv ^itS^^ci f;)i|i|7eL7::. 
[0060] (3) cDNA^ < / y 'J -oy^f^ 
_hlfi(2)(IJ:',)^#^>ii/'-^t''J(A)^RNA 5,ug^ffll'^-C. cD 
XA-^fiiajp -v h (St.ratagene)±M) (C J: *9 Z.*McDNA$r-6" 
fricf^, i^r.*McDNArpAD-G.AL4T^.X5 F (Stratagene 
t±M)('-ii*§LcDNA^ i y'y -^-^f&.Lfz. "t^^i;:' 

[0061] 



;J^rj (A+)RNA 

10 X3g 1 m-^^^^^SW'ffi 
DEPCilM7j< 

40mfe/^ 1 ^Jyf^y^y U 7— tf -< V ti b' ^ - 



O /A l(o Aig) 

D 1 

34>cil 
3 

2 al 
50 Ail 



[ 0 0 6 2 ] i:ieigi^?(C. }5K:?if*1.5xd(50-*i5/;-^ 
iz J: 0 -*Mc[)NA^'^-Rg: L r--: . iXtC , ^^:,ii/'^-*McD 

1.5#.ft./A*l RNase H 

9 mw Ai 1 DNA;t^ U ^ ^ t^'I 

D EPC^jK 



NA<7)R|£i-^(C 
[0063] 



WT^|jtmrii||(cSP;c/:: 



45a^L 

6 
2 

U/il 
116^1 



[00 64] lllKJt^mi: . \b'CX-2,mW[^ > ^ 



*Slc[)NA$:. Pfu [)NAv1^^'J ;< f7--^'5*f5$:ffll ^72'C-C-3 
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•it^iii'ii-oryik. nhixtz^v ••/ h(c9xii^)EcoRi-Not 

1 -BamH I T W 9 - aAK.ARAfti^) . 1 ix 1 mO 'J fi'—^ 
fSfffi'R . 1 A/. 1 ^^)ATP , 1 ONA 'j ( 4 -^(5/ 

/-/. 1 ) 5: SP.t . 4 "C-r- 2 0PBl"f y^^^- h-thZ>{zX 

UE(:()RlSl)PI»«aiG'rWT^<:DNA'r . 
9 9- h P.AD-GAL4 7^ 7 7. ^ H (Stratageriettffi) c7)GA 
L4^)i5ttft H ^ 7)TiTrL7)EcoRI g-pfiC . T4DNAy 7^- 
■t: r ffl V ^"Cil^St" -5) 1 > U J; cDNA^ 7" 7 U - r -^fS: 

[0 0 6 5] (4) Y /imk^mW, 
Jiie(l)(Io»^^Ttf oil/'-:tat'^(*/9^^->. Molecular Cloni 
n [ Mani a t i s . T . e t a 1 . , Mo 1 ecu I ar i\ \ on i n.^ : a Lah( )ra 
tory Manual . IS7-198. Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor . NY (1982)] (-IStg^Jlf^S 
ftiEo-C, '//Z^D\A'riliIML7'-:. T^^;b"?. i^xn^j^ 
X -t- mm^^O (C2 . 000ml T^S^i^^fB^^SfS^ft (0 . 35MX ^ o 
— X, IM Tris-HCl(pHS.O) . 5\\^\ HgCU . 50mM KCl ) r 

fln^t . y- 'J > 7'7'u > r-'C i Jtmc^ym^'r 3 s^f 
[ 0 0 6 6 ] m^m^riir^^ 1>(ZJ: '0 . mmMii^ 
000 ■ g. 4 CX-\0hfi\i&Mri^Olr'z- m^Ofk. 

[ 0 0 6 7] ff^^rifja^. ^^it^Jr LZ-jlOml^^TE/C,^ 
mLfl\k. 10ml.^)i.SSf^^|(0.2M Tris-HCKpHS.O). 50niM 



.t/-^. O.lml^ro-^>r -t:'K(lOrng/ral)rao/:rF0BafS 

y-Mtw^^^tz. ;xi^-cttis(cj; o^#-->^i'2>[)NA^ils 

r 3 , 000 g . 5 '^j^fBl^O iS^C^(-:: J: 0 SIR L . 1 r 1 m 1 ^^.) 
[00 68] (5) >^N-f 7'J ■■/ KX:;^ 'J-- >/ 

iz^^^hmmi-m^^^Mm 

(C ffl V ^ ^ n - K 31 x :^ n - 

> ^'-r -1) ^ , H 1 S3 U rf^'- -5^ - jlf^n^^^f i 1 acZ U- Tfs - 
.-^ -iaeTi7:)±ifL(c . DRE^ ^-7 r -^t.-DNAMi«$: ^ix 

'f i L 4 ^ h iSj^s L fi 2 r 7 7. a h ^-^t-^ . dr 

m-'^ ^y^<9 Hit f^^ n - - > m m ± * L 
(Ell)..-, -r^^-b^, ^-f, *%0fl^cffl(^^^.te^H^^^TS 

>g) DRE id^iJ ^ t.\ rd29 A® g T 7^ n ^ - .7 - Mi* ( r 
d29A3ie^ -.-215— 145^)MtsS) T PCRJS 
(IJ: ^jmilL/-.:. ^^";i:)^:>. -t:> 77 ^ ^ -7- > LT , 
5" -AAGCTTAAGCTTACATCAGTTTGAMCt.AAA-3' (ia^(JS-^ii) 
-r , T > -f^-b > X7°^ -7— > L T , 5* - VAGCTTAACiCTTG 
CTTTTTGGAACTCATGTC-3' (ie?i|#^12) r ^"f^t L I 
-C\ Iii^>7)r^>f -7-{::rj:. JttSfA. PCRl£fffr^g:-M 
{z^9^-{zAm-th Z. > r^X^^ t J; -3 (c . 5' *t^MHi 
ndlll t]]lSTa^e^;^AL7'C. ^^^i. Zil^C^y^^T =7 i 
:^g|!jDNA^-fSfi(Perkin-Elinert±M) 5:fSffl L 
T fb^^fTai/::. -iXo7:)r7-f v-rffl^.^ ±iE(3) 

V L /-^ y ./ DN A ^ MS > L T PCR ?f .. 

pcR^7)s;e>iR7)^ij7S:(iWTi7)3i o -c-:?)^^ 

[0069] 



lOXFCRSSaT?$(U2M Tris-HCL^pH8.3), lOOm.^ KCl, 
60Tr^(\^Hi) iS04, l%rriton X-100. 0, Iriig/iniBSA) 
50pnicl//il 7""^ (ieVXy 
5 0 p mo 1/ ju 1 ;i M ^ Y ^ — ( T V ^ ^ > X ) 
KQD CMA^f^-j ^'(Kod-1QKTCY030^M) 



5 /il(lOOng) 
d I 

1 1 C50pniol^ 
1 Ail(50praol) 
1 Ml(2,5^fe) 

50 



[0 0 7 0 ] .hidR.Eilt r . J: < i?b&f* , ^ /U-^ i 

C T2#ra7) r - - ' ; > 7\ 74 C 7:"30f j.fs1c7.) (E^:R Jxi£7) 

f^. 7oo:ti/tio0;.M rflD.l^g^^L . 4'C\ 15,000rp 
mTl5 7f rBliS'D I . ±« -r *r L ^-7 -f 7 o ^ ^ - 7'ic 0 
iR L . ^ Z (cx 7 7 - 100/,/. 1 5r flo i: < ^ft-^?& . 4 
'C\ 15,000rpraT457rrBl5a^i:^LPCRM^5:^I- Nftl 

' Z : 

[00 7 1 ] ff-^ilZ-^PCR^St^^Hindl I l7;-t7]t|fft*^7 r7 
-pSK:7)HindIIIg-|if.2(CiIJSl . I7:)afS^r77. a K 
^^±mm'^zW4M.W^ fz. iS;MI£m(*J: 0 7'^.7a HDN 

Tymzmm^rfW^ ^ixfz'^^x\m.Lfz.. 
[00 7 2] liirEcoRl > Hindi -:47]>;{liL/'^f*. % 



o D^^A[i•!Tn- ^ Pa>^>.%Jl^ 7 - Ct) ^ pH I S i - 1 ( CI o 
ntechtt.K) ^OHIS3ft'J^ra^-7-±it7)EcoRl-Mlul 
m^^zm^Lfz. t.fz. mm^Z. DR.Er4;^-b y b Srt^D 
NAlSffr^pSKr^noEcoRl iHinclir-fcTJOai L , 
'-;7.^— pLacZi (Clontechti;^) 7:)lacZft'J^7"C7^-.7 
-'7j±i?L7)EcoRI-Sal lgPfi(c}a*S L fz ff 'hixfz 2 ffiT) 
7^"^ X a H irSaccharono ces cerevisiae YM4271(MATa. 
ura3-52. his3-200. ade2-101. Iys2-80l, leu2-3. 11 
2. trpl-903) (Clontecha® (CfflmtetS-t (C j: 

, 5*Sv>^N-r 7' '; v fx 7 ';--> 
TSirfi/-^ (01 ) . 

[0 0 7 3 ] (6) DREBlA®e^7iC"DREB2A3tfe^7x7n 
-->7' 

±E {y)kZ^'5\^X L /'-:cDNA 7 -< 7" 7 'J - -r ffl ^ T 1 . 2 
:< 10^ «^«(* ^ 7. 9 \)-zzy 7-' L -, -r 
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NArpAD-GAL4r^;7^ a F/;^^::)EcoRI -rfflv IT] 0 Si L- , P 

KpSKDREBlAS.L^"pSKDREB2A^ . 
[0074] (7) i^mMn^if'.M 

Icny'^X ^ KpSKDREBlAS.C^pSKDREB2Arffll . 'i%^:> 
ixfz<:mAcn±i^mi^i\^ik^l'tz. HpSKDREBl 

As.c^pSKDREB2A«i , i-fz±mmmm^fj^^snry 

-X a HIJl]KS(KUR.ABiJ.tt®ModeI Pl-lOO) (C J: orMSL 
fz.. i^mm^ikJ^<^)tz>^<^)fxJZ4t. RJEffln^t:-;/ K(Per 
kin E liner ttMCAT.ALYST SOO) n fz . t^SIS^'l 

Si<lta*Ky'J?;*i7£f^(Perkin ElmeraSModel 3 
73A)^fflv >-Ctf o/-^. -e^f^:^, 7''^X 5 FpSKDREBlA 
4^:^XDNA{i:. 933 bpcr)t^Sfj'^MfS.$zvXt5 '0 

h'-^imA . 2^ a h>^)^>^^9 S 2 ) ^ 

K-r^^Pt— cr).^"7'^> 'J — -r" Y > U — 2.c?;)#:S 
-r ^ 1 > >0M-);^*-> . —I^y y X 5 KpSKDREB2A ^oDNA 
(i:, 1437bp<7.)fs^S-/0^^'.«)5c5aT:^d0(ie.^fl#^ K 
tsSie?i|4^{c(i335r a yi§ms/;^^^.^;-^«^it^4r;3 

-s^fis— r> -T^^ > 7"7u— As7)#.ii-r^^> 

rj^h-Zj^-.^tz . 

[00 7 5] (8) DREBIA,^ > ^ s 7 «XLi:[)REB2A.^ > s7 

Jilfi(6)(I^iv -t#oil/-^DREBl.Aiie^X(i:[)REB2Ai^ 
r-// r? - H ^ > y s 7 Tt: ^ D -7'" n - F ^ }t 

REBlAjtg-rr^^L^~-*IHcD\Aliff>^X(5:DRE^^ 
-^t;'i:^M'cDNA(fff^-$:7'n— l-r . Molecuiar Clon 
i ag [Sainbrook . J et a 1 . . Mo 1 ecu i ar C I on i ag : a La bora 
tory Manual 2n<i e<l..Col(] Spring Harbor Laboratory 
Press. 10 Skyline Drive Plaiaview.NY (1989)] (Cffitt 
c7)^S(CSeV K > O -f .X-t-X-:H^;Agtll cDN'A^ -f 7' y 
O-t'^o. 7^ t o — 5: n — ^ 31 e ^ ^ L /2 
DREB1A.^>A>7S^)'-^^C7— =7- K-f'^iie^ C L 
DREBlB}ie^Sm)REBlCitf5?-^. [)REB2A.-^ > n7 
H^^-tt ^ a - 7- ^ n K 3tg^ >: L T DREB2Bae^ 
r ts.Sie.^f|i:^.TEL/::> -16 , DREBlBitg-rdS.^'l 
#^ 5 )(. iCBF 1 > a¥i j:i I >g,;^e^[Stockinger. E.J. et a 
1. Proc. Natl. Acad. Sci. USA 94: 1035-1040(1997) ] 
c\^—'C\h->fztj\ DREBlCite^-(ie?fl#^7), DREB2B 
3t fS^ (iS^(J#^ 9 ) itmmX' fy o ... 

[00 76] ;t— 7'> 'J — -r' < > ^ 7 U — AcOftlW/^i-S 
DREBlC3ie^r.vn- H-t'^?lg^«t^(±216r ^ yqm 
mX 0 K^i'^T^AmA^^ a h>a>9 > V v7 K (id 
^iJ#^S)r\?) •) . DREB2Bjte^//n- H*^-5>}te?® 
t'^(5;330r a ygsmSJ: 0^>.'^^7]-'^Sf.^37. I^^d^';!, F 
> 7 > y M( id^'JS-^-lO) C.?; fz . 

[0 0 7 7] : 2 DREBIA.-?' > y s 7 MZiL'^'DREB2A 



DREB1A7 >/<9 tt,S.6^*DREB2Ai^ yri^'^am^^^ayiU^ 
fgSr . 7")i 9 >-S- hyy.y^y :ry — tr(GST) <: IS 3^ 

> ^^9Kcmi''^9 > ^<9«^±mm^m^-^xtmi . 

> 7 N r yfe ^r (C i 0 iJH^^./--: . DREBl AcDNA^tS^Sd 
^(]^1 19# g ^ 547S g ^ 429ea^DNABTfr.XaDREB2 
AcDNA^^)fsSi2.^i|c=')167S a f)' i:^666#B c7)500t^S^DNA 
ttff^n 'rPCR(:J;o-rtMtgf*. |.Stitil!fT)t^r77.5 KpGE 
X-4T-1 (7r/l'V>'r) ^^)EcoRI-SangPfii(C*S6^L/'J... 
rii5'-A,^aJM109(cSAL./'::i7^-^:>, .:^3I»^200 ml (7; 
2x Vn^Jrlll (Molecular Cloning (1982) Cold Spring H 
arvor Laboratory Press) T'-tw^ L . 1 ix(2 7'^ ,7. ^ 
KpGEX-4T-l4^c/) - -i: i'Sttft 5 -tt ^) 1 mM<7) --f 
vrot/l./3-D-^.^;^"^7 Hrfln.t, DREB1A5^> 

> < 7 m > GST > ^) fi£ > ^ s 7 W^:) r L /-^ - 

[0 0 78] 9> ^'<9m.^r'ff-yfz:kMm'^ . 13 ml c^)m 
fffi'S (10 niM Tris-HCl. 0.1 niM DTT. O-lmM phenylnieth 
ylsulfoayi f iuoride) (C@?S L /-jft. 1% Tritoa X-10 
OhlmMEDTA-rtn/.. mU^UWi^XWrnLfz . n^^:>itfz 

mmw,m^ -r , 22, 000 - n.xio'nm^'t^ l , yji 9 

y-Az 7 r D-7s (PhtarmaciaS) iUi^^'c -^^^Ty ^ 
^ <-9U'7h9'yy < -dJ: oTDREBlA^ >vn'7KX 
( i;DREB2A7 > ^ n 7 H > GST > 7 > ^ n 7 K ^ »^ L 

r-^., B^^7>VN^7Mr. PCR(CJ; o-citWL>^-:DRE 

mmmm i fz l ^')) m^xio'itm ^ ^ ^- 1^ l tz 

IfLr0.25xTris-borate-EDTA$:^t.^6 %'r 9 'i r 5 
F^ffl^/^-C, l00V-r--2B#rBl^'a:^iVi<i<j'r<T'^/^^ VMik 

§m<^y.fi iz-o\.^'z^:)ir- f ^> -i-7"^2.7)^ss:5:iii2 

S)>bL (c -f > ^ F Lfz h , MiiXiMh'?'^ 
y<> F/;^t^tti^it/'c. ^/-j:, DREBE?fl(-S:S^SD.t/2DNA 
tt'W(id7iJ-#^19.ffi^iJS^20. iS?f]S-^21) ^To~7" 

> L-CfflV^z-^^-^Sir^^^O F^±1^tti^il-f , -::^7DRE 
E?ii^^^M-S:^^flni7^^DNAli;fT.it{i£?y»^^^ mm^- 
23)&ra-7-> l.-CfflW'./2i:^^(C(i. F/^>f^.m? 
iXfZ: 'lC')l>V^-->. DREBlA7>yN7HX(5:DREB2A7> 

/v. 

[ 0 0 7 9 ] : mimi 3 : drebia^ > ^ s7 m;^c^'dreb2a 

DREB1A7 >M9 WS0^*DREB2A7 > ^ nf,K flt^Bai^ 
{C^j(t^-)DREfST?9^vi£¥2- F ^>.7.(2ig1±fl:L?ll)*^ 
0 /;^^P^N^, fi^;) . V a -f 7 7:-?-7:)]R/.^ .-.PM L fz 
7'a F r "7 7. F7)S'r : F ^ > XT.7 >■ 3 

>*ll*rff -o/-^.. '^^^b-.. ^-t-'. DREBlAXliDREB2A^ 
<:DNA$:CaMV35S7^a^ — 7 — r a't*pB[22ir ^7 ^ F(2 
iliiS-t^-) - cic J: 0X7 X 7 7-r^x 5 F^fil^L 
fz. UJt:~9~ry9.^]-^'i%^^fz^. DRE^Sd^iJr-^ 
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h U-Ti^^— ^ — 7° 7 X ^ F > 5r n x 7:-^^;')7'^ h 7" 

>-y V7 WX(i:DREB2A,'5^ >ys 7 «^[5]9^t2?gll$-ti:|) >:GU 
SvS'ffi^:)±^//m^'^ri. DREBlA5^>^S'^H(iDRE^,«?f|'r 

[0080] imtmA } raN^35Srn^-5^-^)rm 
(CDREBlAite^ 5r i?- DNAJ j«S L /tiSfe^ 
f N 7 >-.x i;' - - ■•/ :7 tffl^ f^-^ 
(1) t«^7^7X^ Yc^Mm 

±12^^) J: o(ILT?#-.^I/':pSKDREB1A(10a^.?)$. lOinM T 
risHCl (pH7o)/l0rnH MgCl v/lmMv>^.X U -< h— /l/lOO 
inM Nari^J, EcoRV(20^- •/ h)>Sma.I (20JL— ,/ h) 

kb:7)D\A[i'.fT)t$:t#/'-:. — 7^11:3^ — [)NAtrf#07'7 
X5 KpB[2113N'ot(10 , 10 niM TrisHCl {pH7.5)/ 

lOmM M>:jCl-:/lfiiM> ^.^tXL- -f ;KDTT)/100 inM NaCl 
4^ . Smal r Si ^'C C^^'^T^IM^ I fz . DREBlAjie^ 
r a-L'0. 9kb^7:)RfiidD\Ali]f>^ > pBI2113Not > r . 66 mM T 
risHCl (pH7.6)/6.6 mM M.?Cl-:/10 #1 DTT/0. 1 mM ATP 
4^. T4DNAU^— t:(2JL:^ / h) rfflt^^'-T. I'l^CTlbB-? 

\k. W.m^zWphTy.X^ KpBI35S:DREBlA't:tSKL-/'-: 
^04 ) . ;?:(ClSffiid^iJ^)^A7gr ?T*< '.DREBlAitfSi^r/-t > 
:^^-H\^iz^-^LfzLcr^'km^Lfz . pB[2113Not 
7^7,X^ pBI2ll3r7.X5 F[Piant Cell Physiol 

ogy 37:4^^59(19%)] rSnial iSacIt'WliffLT. GUS }t 
r? — K mM ^ M 0 , - TltCSma 1 -Not I -Sac 1 if^ 

[ 0 0 S 1 ] (2) m^ry .X $ FpBI35S:DREBlA$"^t> 

Jild(l)(C^:i^~^Tf#oii/:-t»^7'^7 X a HpBI35S:DREBlA 
'rl*0±gSKDH5a. ^\/l-'N-7'7X a fM:>RK2013^ito 
.■:^,WfflHB 101 a L^'r 7' n S' 7n^y}^ I. C5S ^ LBtS^ffi ^ ffl ^ 

T 2sr ':*tB«^mfi!i±T24f*rBis-^-t§ft l rz ... l fz 

=? a :i - 'J 1 ml :7)LBtgttll(;:^ * & t 0 ®il I . 1 ^)?J<'S 
in lOinl&'.J 7r > t^^ 'J> lOO/xg/m[,Rl</7i'-7 -i > 
>20x^?/inl ^-^tLB^.^t^tlliMit ^} . 2S (:T2 BrS^^'M 
l-Z. t#^M*r7"o/v7^lJ ^Z^C5S (pBI35S:DREBlA) 

i'i^rfZ: 

[0082] (3) T^'-a^N^-^'j^A.^^SdJ:-?) vo 

I^t#&"(*t 7 r > t:> \} > 100x/,g/ml, Tk^fj-f-^ 
>'•> 20/^r:^/ml^^L^LB^$^t!I (10 ml ) '^28 C-C- 2 4 ff^PsI 



250 mI^OLBi:-gJ:fi{'l!®?lL/'^. 
[0083] M-S^i7^ hV^N-7^ h.^-r 

c7» a-f >f -f-X^^r bjlPalWT/'c.-, 7'^7Xa FpBI35S:D 
REBlAS-^tj-r ^"ay v7 -r 'J A:OLBJ:g*it^CiIt#±ia 

7S"^^— A.t:'> rTt)50nHiiHg(C<:;:-g) '?-^^)^ 

^ 10-^^si^a I /-^ ... wirhu -izn 1 7 v rx-m^ ^mmi 

ffiofo. SB7 '/r'rK0. flt^-r^^^ ^^W^i^a 
^ i i-'> 3Ox^g/ml$:;]D.t/r^.*^J:gi:ffi(205t. ^fz ■ I^i^^tll 

r L > n -f ;x -^ 7:-^ »ccf^ L ifmtefftm^*^:^ 
[0084] (4) «7ute?-> AjteTZ/o- K-tl) 

.fF^Mte»J*^>WJie^DREBlA> >SA;teT-^ 
fb $ -tt-Z-j h # Tl ilte^ ^mRN\ A I- -K; I- 7 - -*f > )f 
WiCi; Ofi'^x/'-: . 'tt:i:>-^,^ DREBlr\5te^. r(129r\3ie 
-r*s klnl3SS^. cor6.6mf5^, cor6.63fiS^, cor 15a 
}t£?-. rdl7jt£T-. erdloafS^. P5CSjte^. erdl 
3lg^. rd223te^, rd29B3lf5^^)a>i''lBT>^r 7'n- 
7-> L-C ... >m(-i5;>D < ;?'^X■-^^7)ff5SSr:m 

^YWl'th-cX:W:j^Lfz. 2 :^^3}fflPBlGM.*^tg4ffi'C- 
W-C/'^ttW(C$2^ia.L^fgi-SX h 1^ X ^^.1/-^ . |2'|:ftx h 
V Xiz o V i { i^^^tS till ^ ^ 1:^ ^ K 0 <F^K± t- 5 PbIIE 
M § . te^S.X h I. .7 o I. i -C { i tlt^ (* r 4 C lz5m 

fSia.x h u x$>i^^/'jfa!r%>7^o^RNA5-ifgM 
?S7Jte-Ti7)^ja;^^*^-iA'^^-n^v> - > -r 7xx 

> Df^f i'L^ JSm;??\a, h i-i^ .. 7 0 - 7- > L T ^:».A3If5^ 
7)DN'Aii;iT^r'r ffli ^ X — ^" > ffi-ci^z^-t -I > i; #A 

31 te^ /y^?* < ^is x^^h mmMmw r iSis l rz ^ 

7"^. 7^o-7> LXhl^(7:)Xh\^ xmrnzmH^LX^^^h 

^3ie-?X)DNArrfr -r ffli A DREBl.AjlK-r 
^/.-^^^ - c X\mkV ^flc^-)^ ft I fzm^^ L r-c 
([25) . 

[0085] (5) m^k • <^tSX h b x(i^'tSmi4X).?fe 
II 

3 jIPbI^ <- a ^ ^ 7 ^ h ^ V N^- y i V r ^i-t'o ^-i^-tf- 
/'^±'r Ail/"! 9 cm<^)fly1^i$-(:"W'C fz > a i .7 'h7:'h^)f5 

«t5M*'r FBI - «»f±(^p^ I -r m\ I fz - m 

«te^S^*>: :?> ho-;t-> L -TDREBlAite^ r^.^ ^ 
pB[121^ft^aiS}®LXc> o>f 7^X-hrffl*. ^T$d'liX h 

ux(cirtr-t-^j>rrM±. ms7.hi'.:^^i'zni'hm'\ii:mii 

fz.. I£*l.x hUX(Ci^i'^SS'f4c7)f^ini^2xira^c^ih 
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[0086] '^mS^. =7 > h-}l'Z^'i>i^'<-'Ccr)m'i^ti'' 
WtX L S fztiK DREBlAilg^ r *A L 7t h y > X >- 
X y 7 flft-r-f i S I ^±1?* r ^ L /-J ( [1 6 ) L t . 
1 ix o ^ h ^ >- X X - •:/ 7 at^t:: i-D I. ^ T iifificft^MSO 

[ 0 0 s 7 ] c mi^m 5 : vcrmm o ^ - ^ -c7) 

Ti.ifL(cDREBlA}ie^ r K't-'&DNA^}i^SLr'c]lg-=f 
^ S-t.^ b ^ >- X X - •:/ :^ 

(1) rd29.AaeTro^:-.^--$-'t-lL>pBI29AF'Not^;^,'57 

PiS(CH i nd n I MiiL'^fS'^ L /'^rd29A7 O t — ^ — ftllsg (r 
d29mi^^c^)miRmiij^fj' ^ -S61 -'+63^)^Ifeg) -r y.T^ 

f^ffi LZ-^ide.^'l*^!?) m^^^tz7'y A -e-vOfsSBe^fUi 
5' -MGCTTAAGCTTGCCATAGATGCMTTCMTC-S' (B£.^l|#-^1 
3) >5'-AAGCTTAAGCTTTTCCAAAGATTTTTTTCTTTCCM-3' (id 
^f|#^14) r o 7^: , PCRTI* olir::D\A|ifl.m5:Hi nd 11 1 T- 
-tTJBSS . fW^^O ^ < i -^ 7 9—-::% h pB l lOl ( Cl on 

tech. Palo Alto. CA. USA) ^.)HindI I IgPfi(C)i:S^ L . 
pBll01ii/:>'-;'>l ^n — -+:(GUS)3lf5T-^^'::?— H 5ii 
T V » -g) CT)-:: Ziti Sma [ > Sac I -C'LTJlt'ff L Sma I -No 1 1 -Sac I 

y .X ^ F pBI 29 APNot i MM I fz . 
[OOSS] (2) rd29Aiie-r7^o^"-^ — -rffll.'i/'-ti 
t%7^^f7 ,X ^ HpBI29AP:DREBlAi7).filg 
DREBlA}te-rii, 1 iZi^^ ftoixz-CPSKDREBlA 

mm ci x . pcRfs (z J; 0 mm l /-c ^ , >- 

X 7^ ^ -f -7 - > t T , 5 ' -GG ATCCGG AT CC ATGMCTC ATTTTCT 
GCT-3' (SeyiJ#-§-15)2r . r y-^-b > .xrf7-f -7— L- 
5'-GGATCrGGATCCTT.A.ATAACTCCATAACGATA- 3' (IS.^fJ* 

mmt^. ?mH^^'&Sjiz^'<^7 ^-izm-^-t^^ z > 

^^J;^;(I. 5'*^^(-BarnHrt7]ll'ff§Ber*AL/'Z. --0P 
CR/ST^e 1 %T;^a-x jr/u^g^^rKti)C2(ftf*L, 900-1 
OOObp f+j^cT:)^^: J. cr^\KJc.m^ $r y /t--:^ * o ffl >) m L /-^ , 
c:^)y;LlBrn-rfTL i/^v -f :^ D-^,z.'-7'•CTfL/'za, 67'C 
{iio^trafm-ri) c > (- J: ^) L fz. ^^^>i\fz 

'fiV iSai?'^(C^^4:^)TE -r SD .1 J: < \f^ k L f«: . 7 x / 
- /t ttai L fz . $ h o ii/jfflttit^ 1 1 . 600 ■ s -C- 3 
Ti^PaliS'W*, ^k/lrllL^'7xy-'LffltH. 7xy-/L.'' 

C 0 0 S 9 ] %hi\J'zV{y.mW>^-t%^-: . 30// 1 :7)TEtCi"g 
PL . Iii$'BamHI(20a.::i -/ h)-C-tmfrL/'-:. 70Y:t1B§ 
PbIMSLT, BamHIt^<g§-ti-;"^ a, 7 x ./-/L tStti, 
X j7 J; i)DREB 1 Ailg^r -^ti^DNAK^T-^0 
IRL/-^. ^i^^^-r-. C^)[)NAtt.ff)n ^7,^-pBI29APNot 



\k. ttai*fl^^'5>::i:('-J: 7X ^ KpB[29.AP:DR 

EBlA$rf#Ac([2l7). 

[00 90] (4) ttt^r^.X a HpBI29.AP:DREBlA^#t>^ 
tS * T a A< 7^ ' J r> ) 

±ld (3) tC^^ I. f#^':>^i7tfflmi- r y X ^ KpBI 29AP: DRE 

BlA^ffl^.^'c. mums (2) tmm^^^mi'Zj: ofit%r7 

X S KpBI29AP:DREBlA'r #ti"Jg^^(*rx*oy v^-r-'J ^I. 

^imifz. 

fflw^T , mmm5G} > mm.(^:^^w^z^ mm^y y x ^ 

HpBI29.AP:DREB1A^> o-f T^^X^lzmiX fz. 
[00 9 1] (6) WfA^MW-^)^¥,Bi:U^m% • • 
X h b-xffitttX)|S^ 

±l£(5) (C^5 1 t#^>tl/'-:rd29A3ieTXo -Tifi 
^ZDREBlAiie^ r3l7iS L 7''^ X 5 K -r >SA L /"^ > a 
% X-^CT) h y > X i^' X X .y X lift , 3ISgf?i| 5iz-^i ^ 
t# o ti;t: CaMV35SaeT - Tm( ::DREB lAJi 

ET-ril^SLZ-^r^x a }-^9j\L fz^i^^%itfz>^^ :X 
^X'^X)h ^>'X>'xXv7m^(*. ,ao^X7> hn-;L 

I . f&MRW^tm ■ • t«x hi^xn^tk^^-^m^ 

fi .1 HtdliciS I fz . a S ( iS^tS r te^ -C 35 B @ ( 12 
8 A .^L^ia 9 A) > 653 S V0S B S:L^EI 9 B )C^MM:^ 
^i'tfiM*^)^*T-:?> -5) . PBI35S:[)REBlA^2g7.Lr'J N 

/At^-^ii'g*;^/, f^mzj-^^KKmrnfy^^hiifzims AS. 
L^ias B), I^l(.lxtLTpBI29AP:[)REBlA'r*AL/'::h 
y > X X - -y X fit^Xi-if J > /v. oil 
o fz (09 A aL'^ia 9 B ) . 

[0 0 9 2] mz. X h u 7^izM-r^om'\im^m'<fz. 
i-^^-z:>h . mmx h uy.izni-i^ muc^Mpnu 2 mm 

*&"X)^I?. SX hl^ XJ::tt-t^ai±i.j:600mM NaCl(::2 
B$Ps1?* L /-c . mz%} L 3 MPbI^W S ■^fzm^c^)^-^ -r 
|i|^<7t:. miORl<mi--3c^).i:oiz^ ^tmx 

irMMx h VX ^H-t fz =7 >' N n — /t X)^^^^^-^^^ tS 
;fX/::.- SX ht. x2:-^/:/'c=7> ha— /lX)fit^l.^l?-1- 
h ij(ry\Urft''Z:%'-^fz. pB[35S:DREBlA'r^g,AL fz V 

^> X V X --/Xfflt^ti-j:-l*(ci; oX "7^7)4: 

toil. e¥AL7tDREBlA}tgT:^)?6?M//?^^. ^ 5 1 fJt 

'\'mj)^mt-->fz. ::il(I^L'CpBI29AP:DREBlA$:a»AL 

fz'km^WM^''(:^t\m^%mLfz'nm\w ^ >'|5] 

fiT'.t; 0 , pBI35S:DREBlA'r'»7.lXzff:;'ai5^Sf*J: 0 h 



9NS0OC1D: <JP20001 1 6260A_J_> 



(a 3 )) 0 0 - 1 1 6 ( P 2 0 0 0 - 1 1 48 



^1 ?^xhux:^<^® h5>X'>"=-.yi?<i4^ffl^fel?j^ 



rd29A:DREBlA 


143 


144 


99.3 


35S:DREBlAb 


47 


56 


83.9 


35S:DREBlAc 


15 


42 


35.7 




0 


55 


0,0 



[0 0 9 4] 

m2 ^XhUX:tl^^C0h^>Xt>"x-'y^1t|i^CO^^?2^ 



rd29A:aREBlA 52 80 65.0 

35S:DREBlAb 15 35 42.9 

35S:DREBLAc 6 28 21.4 

0 25 0.0 



[00 9 5] 









rd2SA:DREBlA 119 


149 


79.9 


35S:DREBlAb 4 


24 


16,7 


f?^t» 4 


29 


13.8 



[ 0 0 9 6 ] h u X . msix h u x . fgx h u ti) izM-r 

SEQUENCE LISTING 



<;110>; Nobuyoshi Maeno, Director General. Japan International Research 
Center for Agricultural Sciences ; Bio-oriented Technology 
Researcii A< 1 vane emeu t Institution 

<;120>; Environmental Stress-resistant Plant 

<:160>: 23 



<; 


210> 


1 


<; 


211> 


933 


<; 


212> 


DN'A 


<; 


213> 


Arab 



<:220> 
<:221> 
<;222> 



CDS 

n 19).. (766) 



<;100>: 1 

cctgaactag aacagaaaga gagagaaact attatttcag caaaccatac caacaaaaaa 60 
gacagagatc ttttagttac cttatccagt ttcttgaaac agagtactct tctgatca 118 
atg aac tea ttt tct get ttt tct gaa atg ttt ggc tec gat tac gag 166 
Met .Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 
15 10 15 



3NS0OCID: <JP2000116260A_J_> 



(n 4 ) )00 - 1 16 



0 ( P 2 0 0 0 - 1 1 48 



tct teg :^tt t<:c tea ggc ggt gat tat att ecg acg ctt gcg age age 

Ser Ser Val Ser Ser Gly Gly Asp Tyr He Pro Thr Leu Ala Ser $er 

20 25 30 

tge ccc aag aaa ccg gcg ggt cgt aag aag ttt cgt gag aet cgt cac 

Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe ^Arg Glu Thr .Arg His 

35 40 45 

cea ata tae aga gga gtt egt egg aga aac tec ggt aag tgg gtt tgt 

Pro lie Tyr Arg Gly Vai .Ai-g Arg Arg .Asn Ser Gly Lys Trp Val Cys 

50 55 60 

gag gtt aga gaa cca aac aag aaa aca agg att tgg etc gga aca ttt 

Glu Val Arg Glu Pro Asn Lys Lys Thr .Arg lie Trp Leu Gly Thr Phe 

65 70 75 80 

eaa ace get gag atg gea get cga get eac gae gtt gee get tta gee 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

ctt egt ggc cga tea gee tgt etc aat ttc get gae teg get tgg aga 

Leu Ai-g Gly Arg Ser Ala Cys Leu Asn Phe Ala .Asp Ser Ala Trp Arg 

100 105 110 

etc ega ate ccg gaa tea aet tgc get aag gae ate eaa aag gcg gcg 

Leu .Arg lie Pro Glu Ser Thr Cys Ala Lys Asp [le Gin Lys Ala Ala 



115 



120 



125 



214 



262 



310 



35S 



406 



454 



502 



get gaa get gcg ttg geg ttt eag gat gag atg tgt gat gcg aeg aeg 

Ala Glu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 

130 135 140 

gat cat ggc ttc gae atg gag gag acg ttg gtg gag get att tac acg 

Asp His Gly Phe ^\sp Met Glu Glu Thr Leu Val Glu Ala lie Tyr Thr 
145 150 155 160 

gcg gaa eag age gaa aat gcg ttt tat atg cac gat gag gcg atg ttt 

Ala Glu Gin Ser Glu Asn Ala Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

gag atg ccg agt ttg ttg get aat atg gca gaa ggg atg ctt ttg ccg 

Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

ctt ccg tec gta eag tgg aat cat aat cat gaa gtc gae ggc gat gat 

Leu Pro Ser Val Gin Trp .Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

gae gae gta teg tta tgg agt tat taaaactcag att att at tt ccatttttag 
Asp .Asp Val Ser Leu Trp Ser Tyr 

210 215 

tacgatactt tttattttat tattattttt agatcetttt ttagaatgga atcttcatta 

t gtt tgt aaa actgagaaac gagtgtaaat taaattgatt eagttteagt ataaaaaaaa 
aaaaaaaaaa aaaaaaa 



550 



598 



646 



694 



742 



796 



856 
916 
933 



<:210> 
<;211> 
<:212> 
<;213> 



216 
PRT 

Ara b i dops is t ha 1 i ana 



<:400>: 2 

Met .Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly Ser Asp Tyr Glu 



BNSOOCID: <JP20001 1 6260A_J_> 



(tl 5 ) ) 0 0 - 1 16 



( P 2 0 0 0 - 1 1 48 



15 10 15 

Ser Ser Val Ser Ser Gly Gly Asp Tyr lie Pro Thr Leu Ala Ser Ser 

20 25 30 

Cys Pro Lys Lys Pro Ala Gly Arg Lys Lys Phe Ai'g Glu Thr .Arg His 

35 40 45 

Pro lie Tyr Arg Gly Val .Arg Arg Arg .Asn Ser Gly Lys Trp Val Cys 

50 55 60 

Glu Val Arg Glu Pro Asri Lys Lys Thr .Arg He Trp Leu Gly Thr Phe 
65 70 75 80 

Gin Thr Ala Glu Met Ala Ala Arg Ala His Asp Val Ala Ala Leu Ala 

85 90 95 

Leu .Arg Gly Arg Ser Ala Cys Leu Asn Phe Ala .Asp Ser Ala Trp Arg 

100 105 110 

Leu Arg He Pro Glu Ser Thr Cys Ala Lys Asp He Gin Lys Ala Ala 

115 120 125 

Ala Glu Ala Ala Leu Ala Phe Gin Asp Glu Met Cys Asp Ala Thr Thr 

130 135 110 

Asp His Gly Phe Asp Met Glu Glu Thr Leu Val Glu Ala He Tyr Thr 
145 150 155 160 

Ala Glu Gin Ser Glu Asn Aia Phe Tyr Met His Asp Glu Ala Met Phe 

165 170 175 

Glu Met Pro Ser Leu Leu Ala Asn Met Ala Glu Gly Met Leu Leu Pro 

180 185 190 

Leu Pro Ser Val Gin Trp .Asn His Asn His Glu Val Asp Gly Asp Asp 

195 200 205 

Asp Asp Val Ser Leu Trp Ser Tyr 
210 215 



<;210>; 3 

<:211>; 1437 

<;212>: DNA 

< ; 2 1 3> ; Arab i ( l"Ops i s tha 1 i ana 

<;220>; 

<;221>; CDS 

<;222>: (167) (1171) 



<;400>; 3 

gct.gtctgat aaaaagaaga ggaaaactcg aaaaagctac acacaagaag aagaagaaaa 6>0 
gatacgagca agaagactaa acacgaaagc gatttatcaa ctcgaaggaa gagactttga 120 
ttttcaaatt tcgtccccta tagattgtgt tgtttctggg aaggag atg gca gtt 175 

Met Ala Val 
1 

tat gat cag agt gga gat aga aac aga aca caa att gat aca tog agg 223 
Tyr .Asp Gin Ser Gly Asp .Arg Asn Arg Thr Gin lie Asp Thr Ser Arg 

5 10 15 

aaa agg aaa tct aga agt aga ggt gac ggt act act gtg get gag aga 271 
L>s -\i-g Lys Ser Arg Ser Ai-g Gly Asp Gly Thr Thr Val Ala Glu Arg 
20 25 30 35 

tta aag aga tgg aaa gag tat aac gag acc gta gaa gaa gtt tct acc 319 



3NSDOCID; <J P 2000 1 1 6260 A_J_> 



I 



(a 6 )) 0 0 - 1 1 0 ( P 2 0 0 0 - 1 1 48 

Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr V'al Glu Glu Val Sttr Thr 
40 45 50 

aag aag agg aaa .gta cct gr.g aaa ggg teg aag aag ggt tgt atg aaa 367 

Lys Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly Cys Met Lys 

55 60 65 

ggt aaa gga gga cca gag aat age cga tgt agt ttc aga gga gtt agg 415 

Gly Lys Gly Gly Pro Glu .Asn Ser Arg Cys Ser Phe Arg Gly Val Arg 

70 75 80 

caa agg att tgg ggt aaa tgg gtt get gag ate aga gag eet aat cga 463 

Gin Ai-g lie Trp Gly Lys Trp Val Ala Glu He Ai-g Glu Pro .Asn Arg 

S5 ^:)0 95 

ggt age agg ett tgg ett ggt aet tte cet act get eaa gaa get get 511 

Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin Glu Ala Ala 
100 105 110 115 

tct get tat gat gag get get aaa get atg tat ggt eet ttg get cgt 559 

Ser Ala Tyr Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro Leu Ala Arg 

120 125 130 

ett aat tte eet egg tct gat gcg tet gag gtt aeg agt aee tea agt 607 

Leu Asn Phe Pro .Ai"g Ser Asp Ala Ser Glu Val Thr Ser Thr Ser Ser 

135 140 145 

cag tet gag gtg tgt aet gtt gag aet eet ggt tgt gtt cat gtg aaa 655 

Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Vai His Val Lys 

150 155 160 

aea gag gat eea gat tgt gaa tet aaa ccc ttc tee ggt gga gtg gag 703 

Thr Glu Asp Pro .Asp Cys Glu Ser Lys Pro Phe Ser Gly Gly V'al Glu 

165 170 175 

eeg atg tat tgt etg gag aat ggt gcg gaa gag atg aag aga ggt gtt 751 

Pro Met Tyr C>s Leu Glu .Asn Gly Ala Glu Giu Met Lys Arg Gly Val 
180 185 190 195 

aaa gcg gat aag eat tgg etg age gag ttt gaa eat aac tat tgg agt 799 

Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His .Asn Tyr Trp Ser 

200 205 210 

gat att etg aaa gag aaa gag aaa cag aag gag caa ggg att gta gaa 847 

Asp lie Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly lie Val (jIu 

215 220 225 

ace tgt cag caa caa cag cag gat teg eta tct gtt gca gac tat ggt 895 

Thr Cys Gin Gin Gin Gin Gin Asp Ser Leu Ser Val Ala Asp Tyr Gly 

230 235 240 

tgg cee aat gat gtg gat cag agt cac ttg gat tct tea gae atg ttt 943 

Trp Pro .Asn .Asp V'al Asp Gin Ser His Leu Asp Ser Ser .Asp Met Phe 

245 250 255 

gat. gtc gat gag ett eta cgt gac eta aat ggc gac gat gtg ttt gca 991 
.Asp Val .Asp Glu Leu Leu .Arg Asp Leu .Asn Gly .Asp .Asp Val Phe Ala 
260 265 270 275 

ggc tta aat cag gac egg tae ceg ggg aac agt gtt gcc aac ggt tea 1039 
Gly Leu .Asn Gin Asp .Arg Tyr Pro Gly .Asn Ser V'al Ala .Asn Gly Ser 

280 285 290 

tac agg ccc gag agt caa caa agt ggt ttt gat ecg eta caa age etc 1087 

Tyr .Arg Pro Glu Ser Gin Gin Ser Gly Phe .Asp Pro Leu Gin Ser Leu 

295 300 305 



BNSDOCIO: <JP20001 16260A_J_> 



(a 7 )) 0 0 - 1 1 6 ( P 2 0 0 0 -- 1 1 48 

aac tac gga ata cct ccg ttt cag etc gag gga aag gat ggt aat gga 1135 
Asa Tyr Gly lie Pro Pro Phe Gin Leu Glu Gly Lys Asp Gly .Asn Gly 

310 315 320 

ttc ttc gac gac ttg agt tac ttg gat ctg gag aac taaacaaaac llSl 
Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu .Asn 
325 330 335 

aatatgaagc tttttggatt tgatatttgc cttaatccca caacgactgt tgattctcta 1241 
tccgagtttt agtgatatag agaactacag aacacgtttt ttcttgttat aaaggtgaac 1301 
tgtatatatc gaaacagtga tatgacaata gagaagacaa ctatagtttg ttagtctgct 1361 
tctcttaagt tgttctttag atatgtttta tgttttgtaa caacaggaat gaataataca 1421 
cacttgtaaa aaaaaa 1437 

<:210>: 4 
<;211>: 335 
<:212>: PRT 

<:213>; Aral)idopsis thaliana 
<:400>; 4 

Met Ala Val Tyr Asp Gin Ser Gly Asp Arg Asn Arg Thr Gin He Asp 

15 10 15 

Thr Ser Arg Lys Arg Lys Ser Arg Ser Arg Gly Asp Gly Thr Thr Val 

20 25 30 

Ala Glu Arg Leu Lys Arg Trp Lys Glu Tyr Asn Glu Thr Val Glu Glu 

35 40 45 

Val Ser Thr Lys Lys Arg Lys Val Pro Ala Lys Giy Ser Lys Lys Gly 

50 55 60 

Cys Met Lys Gly Lys Gly Gly Pro Glu Asn Ser .Arg Cys Ser Phe Arg 
65 70 75 80 

Gly Val Arg Gin Arg lie Trp Gly Lys Trp Val Ala Glu He :\rg Glu 

85 90 95 

Pro .Asn Arg Gly Ser Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Gin 

100 105 110 

Glu Ala Ala Ser Ala Tyr .Asp Glu Ala Ala Lys Ala Met Tyr Gly Pro 

115 120 125 

Leu Ala Arg Leu Asn Phe Pro Arg Ser Asp Ala Ser Glu Val Thr Ser 

130 135 140 

Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Thr Pro Gly Cys Val 
145 150 155 160 

His Val Lys Thr Glu Asp Pro Asp Cys Glu Ser Lys Pro Phe Ser Gly 

165 170 175 

Gly Val Glu Pro Met Tyr Cys Leu Glu .Asn Gly Ala Glu Glu Met Lys 

180 185 190 

.Arg Gly Val Lys Ala Asp Lys His Trp Leu Ser Glu Phe Glu His Asn 

195 200 205 

Tyr Trp Ser .Asp Me Leu Lys Glu Lys Glu Lys Gin Lys Glu Gin Gly 

210 215 220 

lie Val Glu Thr Cys Gin Gin Gin Gin Gin .Asp Ser Leu Ser Val Ala 
225 230 235 240 

.Asp Tyr Gly Trp Pro Asn .Asp Val Asp Gin Ser His Leu .Asp Ser Ser 
245 250 255 
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(a S ) ) 0 0 - 1 1 0 ( P 2 0 0 0 - 1 1 48 

Asp Met Phe Asp Val Asp Glu Leu Leu Arg Asp Leu Asn Gly .Asp Asp 

260 265 270 

Val Phe Ala Gly Leu Asn Gin Asp Arg Tyr Pro Gly Asn Ser Val Ala 

275 280 285 

Asn Gly Ser Tyr .Arg Pro Glu Ser Gin Gin Ser Gly Phe Asp Pro Leu 

290 295 300 

Gin Ser Leu Asn Tyr Gly lie Pro Pro Phe Gin Leu Glu Gly Lys Asp 
305 310 315 320 

Gly .Asn Gly Phe Phe Asp Asp Leu Ser Tyr Leu Asp Leu Glu .Asn 
325 330 335 

<:210>; 5 
<;211>: 937 
<;212>: DNA 

<;213>: Arabidopsis thaliana 

<;220>; 

<:221>; CDS 

<;222>: (164). .(802) 

<:400>: 5 

cttgaaaaag aatctacct.? aaaagaaaaa aaagagagag agatataaat agctttacca 60 
agacagatat actatctttt attaatccaa aaagactgag aactctagta act acg tact 120 
acttaaacct tatccagttt cttgaaacag agtactctga tea atg aac tea ttt 175 

Met Asn Ser Phe 
1 

tea get ttt tct gaa atg ttt ggc tec gat tae gag ect caa ggc gga 223 
Ser Ala Phe Ser Giu Met Phe Gly Ser .Asp Tyr Glu Pro Gin Gly Gly 
5 10 15 20 

gat tat tgt ccg acg ttg gcc acg agt tgt ccg aag aaa ccg gcg ggc 271 
Asp Tyr Cys Pro Thr Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly 

25 30 35 

cgt aag aag ttt cgt gag act cgt cac cca att tac aga gga gtt cgt 319 
Arg Lys Lys Phe .Arg Glu Thr Arg His Pro He Tyr Arg Gly Val .Arg 

40 45 50 

caa aga aac tec ggt. aag tgg gtt tct gaa gtg aga gag cca aac aag 367 
Gin .Arg Asn Ser Gly Lys Trp Val Ser Glu Val .Arg Glu Pro .Asn Lys 

55 60 65 

aaa acc agg att tgg etc ggg act ttc caa acc get gag atg gea get 415 
Lys Thr Arg lie Trp Leu Gly Thr Phe Gin Thr Ala Giu Met Ala Ala 

70 75 80 

cgt get cac gac gtc get gca tta gee etc cgt ggc cga tea gca tgt 463 
.Arg Ala His Asp Val Ala Ala Leu Ala Leu Arg Gly Arg Ser Ala Cys 
85 90 95 100 

etc aac ttc get gac teg get tgg egg eta cga ate c<:g gag tea aca 511 
Leu Asn Phe Ala .Asp Ser Ala Trp Arg Leu Arg lie Pro Glu Ser Thr" 

105 110 115 

tgc gcc aag gat ate caa aaa gcg get get gaa gcg gcg ttg get ttt 559 
Cys Ala Lys Asp lie Gin Lys Ala Ala Ala Giu Ala Ala Leu .Ala Phe 
120 125 130 



BNSDOC1D-. <JP20001 16260 A_J_ 



i 



(t 9 ) )0 0- 1 16 



( F» 2 0 0 0 - 1 1 48 



caa gat gag acg tgt gat acg acg acc acg aat cat ggc ctg gac atg 607 
Gin Asp Glu Thr Cys Asp Thr Thr Thr Thr Asri His Gly Leu Asp Met 

135 140 145 

gag gag acg atg gtg gaa get att tat aca ccg gaa cag age gaa ggt 655 
Glu Glu Thr Met Vai Glu Ala lie Tyr Thr Pro Glu Gin Ser Glu Gly 

150 155 160 

gcg ttt tat atg gat gag gag aca atg ttt ggg atg ccg act ttg ttg 703 
Ala Phe Tyr Met .Asp Glu Glu Thr Met Phe Gly Met Pro Thr Leu Leu 
165 170 175 180 

gat aat atg get gaa ggc atg ett tta ccg ccg ccg tct gtt caa tgg 751 
Asp .Asn Met Ala Glu Gly Met Leu Leu Pro Pro Pro Ser Val Gin Trp 

185 190 195 

aat cat aat tat gac ggc gaa gga gat ggt gac gtg teg ett tgg agt 799 
-\sn His Asn Tyr -\sp Giy Giu Gly Asp Gly Asp Val Ser Leu Trp Ser 

200 205 210 

tac taatattega tagtcgtttc catttttgta ctatagtttg aaaatattet 852 
T>r 

agttcctttt tttagaatgg ttccttcatt ttattttatt ttattgttgt agaaacgagt 912 
ggaaaat.aat teaata<:aaa aaaaa 937 



<:210> 
<:211> 
<;212> 
<:213> 



6 

213 

PRT 

Arabidopsis thaliana 



<:400>: 6 

Met .Asn Ser Phe Ser Ala 

1 5 
Pro Gin Giy Gly Asp Tyr 
20 

Lys Pro Ala Gly .Ai"g Lys 
35 

Arg Giy Val Arg Gin Arg 
50 

Giu Pro Asn Lys Lys Thr 
65 70 
Giu Met Ala Ala .Arg Ala 
85 

Arg Ser Ala Cys Leu Asn 
100 

Pro Glu Ser Thr Cys Ala 
115 

Ala Leu Ala Phe Gin Asp 
130 

Giy Leu Asp Met Giu Giu 
145 150 
Gin Ser Glu Gly Ala Phe 
165 

Pro Thr Leu Leu .Asp .Asn 
180 



Phe Ser Giu Met Phe 
10 

C>s Pro Thr Leu Ala 
25 

Lys Pile .Arg Glu Thr 
40 

Asn Ser Giy Lys Trp 
55 

Ai-g lie Trp Leu Gly 
75 

Wis .Asp Val .Ala Ala 
90 

Phe Aia .Asp Ser Ala 
105 

Lys Asp lie Gin Lys 
120 

Glu Tlir Cys .Asp Thr 
135 

Thr Met Vai Giu Ala 
155 

Tyr Met .Asp Giu Giu 
170 

Met Ala Glu Giy Met 
185 



Gly Ser .Asp 

Thr Ser Cys 
30 

.Arg His Pro 
45 

Vai Ser Giu 
60 

Thr Phe Gin 

Leu Ala Leu 

Trp .Arg Leu 
110 

Ala Ala Ala 

125 
Thr Thr Thr 
140 

ile Tyr Thr 

Thr Met Phe 

Leu Leu Pro 
190 



Tyr Giu 
15 

Pro Lys 

lie Tyr 

Vai Arg 

Thr Aia 
80 

.Arg Gly 
95 

,Arg [ i e 

Giu Ala 

.Asn His 

Pro Giu 
160 
Giy Met 
175 

Pro Pro 
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(Q 0 ) ) 0 0 - 1 1 0 ( P 2 0 0 0 - 1 1 4S 

Ser Val Gin Trp Asn His Asn Tyr Asp Gly Glu Gly Asp Gly .Asp Val 

195 200 205 

Ser Leu Trp Ser Tyr 
210 

<:210>: 7 

<;211>: 944 

<;212>: DNA 

<:213>: Arabidopsis thai i ana 

<;220>; 

<;221>; CDS 

<:222>; (135).. (TS2) 

<:400>; 7 

cctr^aatt.a.g aaaagaaaga tagatagaga aataaatatt ttatcatacc atacaaaaaa 60 
agacagagat cttctactta etc tact etc ataaacetta tccagtttct tgaaaeagag 120 
tactcttctg atca atg aac tea ttt tct gcc ttt tct gaa atg ttt ggc 170 
Met Asn Ser Phe Ser Ala Phe Ser Glu Met Phe Gly 
1 5 10 

tec gat tac gag tct eeg gtt tec tea gge ggt gat tae agt eeg aag 21S 
Ser Asp Tyr Glu Ser Pro Val Ser Ser Gly Gly Asp Tyr Ser Pro Lys 

15 20 25 

ctt gee acg age tge eee aag aaa eea geg gga agg aag aag ttt egt 266 
Leu Ala Thr Ser Cys Pro Lys Lys Pro Ala Gly .Arg Lys Lys Phe Arg 

30 35 40 

gag act egt eac eea att tae aga gga gtt egt caa aga aac tec ggt 314 
Glu Thr Arg His Pro He Tyr Arg Gly Val Arg Gin Arg Asn Ser Gly 
45 50 55 60 

aag tgg gtg tgt gag ttg aga gag eea aac aag aaa acg agg att tgg 362 
Lys Trp Val Cys Glu Leu .Arg Glu Pro .Asn Lys Lys Thr Arg lie Trp 

65 70 75 

<"te ggg act ttc caa acc get gag atg gea get egt get cac gae gtc 410 
Leu Gly Thr Phe Gin Thr Ala Glu Met Ala Ala .Al^g Ala His Asp Val 

80 85 90 

gee gee ata get etc egt gge aga tct gee tgt etc aat ttc get. gae 45S 
Ala Ala He Ala Leu Arg Giy Arg Ser Ala Cys Leu Asn Phe Ala Asp 

95 100 105 

teg get tgg egg eta ega ate eeg gaa tea acc tgt gcc aag gaa ate 506 
Ser Ala Trp Arg Leu Arg He Pro Glu Ser Thr Cys Ala Lys Glu He 

110 115 120 

caa aag geg geg get gaa gee geg ttg aat ttt caa gat gag atg tgt 554 
Gin Lys Ala Ala Ala Giu Ala Ala Leu .Asn Phe Gin Asp Glu Met Cys 
125 130 135 140 

cat atg acg acg gat get cat ggt ctt gae atg gag gag ace ttg gtg 602 
His Met Thr Thr .Asp Ala His Gly Leu .Asp Met Glu Glu Thr Leu Val 

145 150 155 

gag get att tat acg eeg gaa cag age caa gat geg ttt tat atg gat 650 
Glu Ala He Tyr Thr Pro Glu Gin Ser Gin Asp Ala Phe Tyr Met Asp 
160 165 170 
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(2 1) ) 0 0 - 1 16^ 



( P 2 0 0 0 - 1 1 48 



gaa gag gcg atg ttg ggg atg tct agt ttg ttg 
Glu Glu Ala Met Leu Gly Met Ser Ser Leu Leu 

175 180 
ggg atg ctt tta ccg teg ceg teg gtt caa tgg 
Gly Met Leu Leu Pro Ser F'ro Ser Val Gin Trp 

190 195 
gtc gag gga gat gat gac gtg tec tta tgg age 
V'al Glu Gly Asp .Asp Asp Val Ser Leu Trp Ser 
205 210 215 

tttttatttc cattt.ttggt attatagett tttatacatt 
tcttcttctt tttttggttg tgagaaacga atgtaaatgg 
aaatgttttt gagtgcagaa tatataatct tt 



gat aac atg gee gaa 698 
Asp Asn Met Ala Glu 
185 

aac tat aat ttt gat 746 
Asn Tyr Asn Phe Asp 
200 

tat taaaattcga 792 
Tyr 

tgatcctttt ttagaatgga 852 
taaaagttgt tgtcaaatgc 912 
944 



<;210>; 


8 








<:211>: 


216 








<:212>; 


PRT 








<:213>; 


Ara b i dops is t ha 1 i a na 


<;400>: 


Q 
o 








Met Asn 


Ser 


Ph*^ 
r [ i~ 


Ser Ala 


Phe Ser Glu Met Phe Gly Ser .Asp Tyr Glu 


1 






5 


10 15 


Ser Pro 


Val 


Ser 


Ser Gly 


Gly Asp Tyr Ser Pro L\s Leu Ala Thr Ser 






'>C\ 




25 30 


Cys Pro 


Lys 


Lys 


Pro Ala 


Gly .Arg Lys Lys Phe .Arg Glu Thr .Arg His 




35 






40 45 


Pro He 


Tvr 


Arg 


Gly Val 


.Arg Gin Arg r\sn Ser Gly Lys Trp Val ilys 


50 








55 60 


Glu Leu 


Arg 


Glu 


Pro Asn Lys Lys Thr .Arg He Trp Leu Gly Thr Phe 


65 






70 


iO 80 


Gin Thr 


Ala 


Glu 


Met Ala 


Ala Arg Ala His Asp Val Ala Ala lie Ala 








S5 


90 95 


Leu Arg 


Gly 


Arg 


Ser Ala 


Cys Leu Asn Phe Ala .Asp Ser Ala Trp Arg 






100 




105 110 


Leu .Ai-g 


lie 


Pro 


Glu Ser 


Thr Cys Ala Lys Glu He Gin Lys Ala Ala 




115 






120 125 


Ala Glu 


Ala 


Ala 


Leu Asn 


Phe Gin Asp Glu Met Cys His Met Thr Thr 


130 








135 140 


Asp Ala 


His 


Gly 


Leu Asp 


Met Glu Glu Thr Leu Val Glu Ala He Tyr 


145 






150 


155 m 


Thr Pro 


Glu 


Gin 


Ser Gin Asp Ala Phe Tyr Met Asp Glu Glu Ala Met 








165 


170 175 


Leu Gly 


Met 


Ser 


Ser Leu 


Leu .Asp .Asn Met Ala Glu Gly Met Leu Leu 






ISO 




1S5 190 


Pro Ser 


Pro 


Ser 


Val Gin Trp Asn Tyr .Asn Phe .Asp Val Glu Gly Asp 




195 






200 205 


Asp Asp 


Val 


Ser 


Leu Trp 


Ser Tyr 


210 








215 


<:210>: 


9 








<:211>: 


151 


3 
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ff 



(G 2 ) ) 0 0 " 1 1 6 ( P 2 0 0 0 - 1 1 48 

<:212>: DN'A 

<;213>; Arabidopsis thaliana 

< : 220> : 

<;221>: CDS 

<:222>; (1S3) . . (1172) 

<;400>: 9 

gagacgctag aaagaacgcg aaagcttgcg aagaagattt gcttttgatc gacttaacac 60 
gaacaacaaa caacatct.gc ^tgataaaga agagattttt gcctaaataa agaagagatt 120 
cgactctaat cctggagtta tcattcacga tagattctta gattgcgact ataaagaaga 180 
ag atg get gta tat gaa caa acc gga acc gag cag ccg aag aaa agg 227 
Met Ala Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Arg 
15 10 15 

aaa tct agg get cga gca ggt ggt tta acg gtg get gat agg eta aag 275 
Lys Ser Arg Ala .Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys 

20 25 30 

aag tgg aaa gag tac aae gag att gtt gaa get teg get gtt aaa gaa 323 
Lys Trp Lvs Glu Tyr Asn Glu lie Val Glu Ala Ser Ala Val Lys Glu 

35 40 45 

gga gag aaa eeg aaa ege aaa gtt eet geg aaa ggg teg aag aaa ggt 371 
Gly Glu Lys Pro Lys Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly 

50 55 60 

tgt atg aag ggt aaa gga gga cea gat aat tct cac tgt agt ttt aga 419 
Cys Met Lys Gly Lys Gly Gly pro Asp .Asn Ser His Cys Ser Phe Arg 

65 70 75 

gga gtt aga eaa agg att tgg ggt aaa tgg gtt gca gag att ega gaa 467 
Gly Val Arg Gin .Arg lie Trp Gly Lys Trp Val Ala Glu He .Arg Glu 
SO 85 90 95 

eeg aaa ata gga act aga ctt tgg ctt ggt act ttt eet aec geg gaa 515 
Pro Lys He Gly Thr Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu 

100 105 110 

aaa get get tec get tat gat gaa geg get acc get atg tac ggt tea 563 
Lys .Ala Ala Ser Ala Tyr .Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser 

115 120 125 

ttg get egt ctt aac tte eet cag tct gtt ggg Let gag ttt act agt 611 
Leu Ala Arg Leu Asn Phe Pro Gin Ser Val Gly Ser Glu Phe Thr Ser 

130 135 140 

acg tct agt caa tct gag gtg tgt acg gtt gaa aat aag geg gtt gtt 659 
Thr Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala Val Val 

145 150 155 

tgt ggt gat gtt tgt gtg aag cat gaa gat act gat tgt gaa tct aat 707 
C^ys Gly Asp Val Cys Val Lys His Glu .Asp Thr .Asp Cys Glu Ser .Asn 
160 165 170 175 

cea ttt agt cag att tta gat gtt aga gaa gag tct tgt gga a<:c agg 755 
Pro Phe Ser Gin He Leu .Asp Val Arg Glu Glu Ser Cys Gly Thr Arg 

180 185 190 

ccg gac agt tgc acg gtt gga cat caa gat atg aat tct teg ctg aat 803 
Pro .Asp Ser Cys Thr Val Gly His Gin .Asp .Met .Asn Ser Ser Leu .Asn 
195 200 205 
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tac gat ttg ctg tta gag ttt gag cag cag tat tgg ggc caa gtt ttg 851 
Tyr Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr Trp Gly Gin Val Leu 

210 215 220 

cag gag aaa gag aaa ccg aag cag gaa gaa gag gag ata cag caa cag 899 
Gin Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu Glu He Gin Gin Gin 

225 230 235 

caa cag gaa cag caa cag caa cag ctg caa ccg gat ttg ctt act gtt 947 
Gin Gin Glu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Val 
240 245 250 255 

gca gat tac ggt tgg cct tgg tct aat gat att gta aat gat cag act 995 
Ala Asp Tyr Gly Trp Pro Trp Ser Asn .Asp He Val Asn Asp Gin Thr 

260 255 270 

tct tgg gat cct aat gag tgc ttt gat att aat gaa etc ctt gga gat 1043 
Ser Trp Asp Pro Asn Glu Cys Phe Asp lie Asn Glu Leu Leu Gly Asp 

275 2S0 285 

ttg aat gaa cct ggt ccc cat cag age caa gac caa aac cac gta aat 1091 
Leu r\sn Glu Pro Gly Pro His Gin Ser Gin Asp Gin Asn His Val Asn 

290 295 300 

tct ggt agt tat gat ttg cat ccg ctt cat etc gag ctia cac gat ggt 1139 
Ser Gly Ser Tyr .Asp Leu His Pro Leu His Leu Glu Pro His Asp Gly 

305 310 315 

cac gag ttc aat ggt ttg agt tct ctg gat att tgagagtt.ct gaggcaatgg 1192 
His Glu Phe Asn Gly Leu Ser Ser Leu Asp He 
320 325 330 

tcctacaaga ctacaacata atctttggat tgatcatagg agaaacaaga aataggtgtt 1252 
aatgatctga ttcacaatga aaaaatattt aataactcta tagtttttgt t<:tttccttg 1312 
gatcatgaac tgttgcttct catctattga gttaatatag cgaatagcag agtttctctc 1372 
tttcttctct ttgtagaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaayh sakinabgcar 1432 
srf:s(]vsnaa nntrnatnar sarchcntrr agrctrascn csrcaswash tskbabarak 1492 
aantamaysa kmasrngnga c 1513 

<;210>: 10 
<;211>: 330 
<:212>; PRT 

<;213>; Arahidopsis thai i ana 
<:400>: 10 

Met Ala Val Tyr Glu Gin Thr Gly Thr Glu Gin Pro Lys Lys Ai-g Lys 

15 10 15 

Ser .Ai-g Ala Arg Ala Gly Gly Leu Thr Val Ala Asp Arg Leu Lys Lys 

20 25 30 

Trp Lys Glu Tyr Asn Glu He Val Glu Ala Ser Ala Val Lys Glu Gly 

35 40 45 

Glu Lys Pro Lys .Arg Lys Val Pro Ala Lys Gly Ser Lys Lys Gly Cys 

50 55 60 

Met Lys Gly Lys Gly Gly Pro Asp Asn Ser His Cys Ser Phe .Arg Gly ■ 
65 70 75 80 

Val ,-\i-g Gin Arg He Trp Gly Ly$ Trp Val Ala Glu He Arg Glu Pro 

85 90 95 

Lys He Gly Thr .Arg Leu Trp Leu Gly Thr Phe Pro Thr Ala Glu Lys 
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100 105 110 

Ala Ala Ser Ala Tyr Asp Glu Ala Ala Thr Ala Met Tyr Gly Ser Leu 

115 120 125 

Ala .Ai'g Leu Asn Phe Pro Gin Ser Val Gly Ser Glu Phe Thr Ser Thr 

130 135 140 

Ser Ser Gin Ser Glu Val Cys Thr Val Glu Asn Lys Ala Vai Val Cys 
145 150 155 160 

Gly Asp Val Cys Val Lys His Glu Asp Thr Asp Cys Glu Ser .Asn Pro 

165 170 175 

Phe Ser Gin He Leu Asp Val Arg Giu Glu Ser Cys Gly Thr .Arg Pro 

ISO 185 190 

Asp Ser Cys Thr Val Gly His Gin Asp Met Asn Ser Ser Leu .Asn Tyr 

195 200 205 

Asp Leu Leu Leu Glu Phe Glu Gin Gin Tyr Trp Gly Gin Val Leu Gin 

210 215 220 

Glu Lys Glu Lys Pro Lys Gin Glu Glu Glu Glu lie Gin Gin Gin Gin 
225 230 235 210 

Gin Giu Gin Gin Gin Gin Gin Leu Gin Pro Asp Leu Leu Thr Vai Ala 



245 



250 



Asp Tyr (jly Trp Pro Trp Ser Asn Asp He Val .Asn Asp Gin Thr Ser 

260 265 270 

Trp .Asp Pro Asn Giu Cys Phe Asp lie Asn Glu Leu Leu Gly .Asp Leu 



ISO 



1S5 



Asn Giu Pro Gly Pro His Gin Ser Gin Asp Gin .Asn His Val .Asn Ser 

290 295 300 

Gly Ser Tyr Asp Leu His Pro Leu His Leu Giu Pro His Asp Gly His 
305 310 315 320 

Giu Phe Asn Gly Leu Ser Ser Leu .Asp He 



32^ 



330 



<;210> 


11 




<:211> 


30 




<;212> 


DNA 




<:213> 


.Artificial Sequence 




<:220> 






<:223>; Designed oligonucleotide based 


on the promoter region of rd29A 




gene and having Hindi H site. 




<;400> 


11 




aagcttaagc ttacatcagt ttgaaagaaa 


30 


<:210> 


12 




<:211> 


31 




<;212> 


DNA 




<:213> 


Artificial Sequence 




<:220>; 




<;223>; Designe<l oligonucleotide based 


on the promoter region of rd29A 



gene and hav i ng H i nd II I s i te . 
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<:400>; 12 

aagcttaagc t.t get tttt^i ^aactcatgt c 



31 



<;210> 
<;211> 
<:212> 
<:213> 



13 

32 
DMA 

Art i f i c i a i Se<:iuenc e 



<:220>: 

<:223>; Designed ol ii^onucleot ide based on DREBIA gene and having BamHI 
site. 

<:400>: 13 

aagcttaagc ttgccataga tgcaattcaa tc 32 
<;210>: 14 
<:211>; 34 
<;212>: DNA 

<;213>: Artificial Sequence 
<;220>: 

<:223>: Designed oligonucleotide based on DREBIA gene and having BaniHl 
si te. 



<:400>: 14 

aagcttaagc ttttccaaag attttttt(:t t.tccaa 



36 



<:210> 


15 




<:2n> 


34 




<;212> 


DNA 




<:213> 


Artificial Se<iuence 




<:220> 






<:223> 


Des i gned o 1 i gon uc 1 eo tide based on 


the promoter region of rd29A 




gene and hav i ng H i nd F [ I si te . 




<;400> 


15 




gga tccgga t cca tgaac tc a 1 1 1 1<: t gc t 


30 


<:210> 


16 




<:211> 


34 




<;212> 


DNA 




<;213> 


Artificial Sequence 




<:220> 






<:223> 


Des i gned o 1 i gon uc 1 eot i de based on 


the promoter region of rd29A 




gene and having Hindi 1 1 site. 





<;400>: 16 
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(t>6) )00-l 16 



) ( P 2 0 0 0 - 1 1 48 



.ggatccg^at ccttaataac tccataacga ta 



<:210>: 17 
<;211>; 941 
<:212>; DNA 

<;213>; Arabidopsis thai i ana 
<:400>: 17 

gccatagatg caattcaatc aaactgaaat 
aaagtttgaa agaaaattta tttcttcgac 
ctt.atataca ttatattgta attttttgta 
ttactggtta aattaaaaat gaatagaaaa 
ttttcttcta ttttttcata ttttcaggat 
1 1 1 gac tag t gt aaa tgagg aa ta t to tc t 
a t c 1 1 c tac c ag t agaggaa t aaacaa ta t 
ccttcttgac atcattcaat tttaatttta 



acgattaagg 
cacacgacgt 
taatagtaag 
aagggaaaaa 
aaaaaaagat 
acgaaaacag 
gagaccctcc 
Soot tt gat t 



agaaatacaa 
aaacgtaaaa 
ttacatttta 
aagaaaaaat 
caagccgaca 
acgcttcata 
tctgttttac 
act tela ttg 



ttcgaatgag 
tgaccacatg 
ggatggaata 
aaataaaaga 
cagacacgcg 
cgtgtccctt 
tcacaaatat 
gaaagaaaaa 



ttctgcaaga 
tcaaaacaaa 
acaaaatgtt 
ggt gaattaa 
aaattattgt 
agtaagatca 
ttagctcctt 
cgtataaaat 
aaggatgtgc 
atgggccaat 
aatatcatac 
tatactaccg 
tagagagcaa 
tatctctctc 
gcaaac taga 
aatctt tgga 



atctcaaaca 
cttacgaaat 
tttattatta 
gaggagagag 
aaaagtttac 
ttatttcatc 
tgtaaataca 
aaaagatcat 
cgtttgttat 
agacatggac 
cgacatcagt 
acatgagttc 
aatgac tttg 
agtctctcta 
aaacaatcat 
a 



cggagatctc 60 
ttaggtagaa 120 
ttatagaatt 180 
gaggtaaaca 240 
aagatttcca 300 
tacttctttt 360 
aattaatttt 420 
acc tat taga 480 
aataaacagc 540 
cgactactaa 600 
tttgaaagaa 660 
caaaaagcaa 720 
acgtcacacc 7S0 
taaacttagt 840 
caggaataaa 900 
941 



<:210> 
<;211> 
<:212> 
<;213> 



18 
71 

DNA 

Ara b i dops i s t ha 1 i a na 



<:400>; IS 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 
ttccaaaaag c 71 



<:210> 


19 


<:211> 


71 


<:212> 


DNA 


<:213> 


Artificial 



<:220>: 

<;223>: Oligonucleotide having a partially mutated sequence within the 



DRE region. 



<;400>: 19 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatattt tcgacatgag 60 
t. tccaaaaag c 71 



< ; 


210>: 


20 


< : 


211>: 


71 


< : 


212>; 


DNA 


< ; 


21 3>; 


Artificial Sequence 
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<:220>; 

<;223>; Oligonucleotide having a partially mutated sequence within the 
DRE region. 

<;400>: 20 

cagtttgaaa gaaaag^gaa aaaaagaaaa aataaataaa agatatacta cttttatgag 60 
ttccaaaaag c 71 



<:210>: 


21 


<;211>: 


71 


<;212>; 


DNA 


<;213>: 


Art 



ificial Sequence 



<:220>: 

<:223>: Oligonucleotide having a [martially mutated sequence ivithin the 
DRE region. 

<;400>: 21 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacaaaag 60 
ttccaaaaag c 71 



< 


210> 


22 


< 


211> 


71 


< 


212> 


DNA 




213> 


Artif ici al 



<;220>: 

<:223>; Oligonucleotide having a partially mutated sequence outside 
the DRE region. 

<;400>; 22 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgat 60 
caacaaaaag c 71 



<:210>: 


23 


<;211>: 


71 


<;212>; 


DNA 


<:213>: 


Arti f icial 



<:220>: 

<;223>; Oligonucleotide having a partially mutated sequence outside the 
DRE region. 



<:400>: 23 

cagtttgaaa gaaaagggaa aaaaagaaaa aataaataaa agatatacta ccgacatgag 60 
ttcggttaag c 71 

i 0 0 9 s ] [i2?i)#-^ii 1 vmm&^coTa^'-^-mMtzm 

[ii9m 7 [} -^^7. h ] ^xm-\ Lfz . Hindi IlgPfi^^-t^?) 'J a 7 7 U ^ 

[ 0 0 9 9] ^ !<• . 
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1 
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[0100] 

[ ie5iJ#-f-12 ] rd29Aite^ (7) rot- ^ -pmiClS 
■^^ ^X Kit Lfz, Hi nd 1 1 1 2r ■?> 'J 3" 7 7 

[0101] 

•S-^ V ^-Ciait L . BaraHI a5f4*r*^-5. .t)- 'J n' :^ 9 V :t 
[0102] 

[ffi?i|#-^14] DREBlAjlfs^^coro 3^ -vMMI^Z 

a-;5'v >-ClSi+ L , BamHI UiiLi^'r^ 7f U ^ 

[0103] 

[0104] 

[0105] 
[0106] 

[ m\\ s#2o ] DREMi«rtc7)ia.^ij * -u^n $ ^ 

[0107] 

[ id9iJ§-^2 1 ] DRE-pf.L*f^i^)id?i] -r § ^tz ^ 

'J 9vt-rv, 

[ 0 1 OS] 



Hindi II gUfjlSr^-l-.?) 7f 'J 3' 7 V Tf 



rd2<^^)A}t (57-^0 7' o t — — pHI^IcS 



[ 0 1 (3 9 ] 

[llmi7)ffi#^'i5iBfl] 

[Hi ] DREBjlfs-^iOX^ U--> ^'■■:'f>£iO)SiIS-^-r 

[ Ei 2 ] DREBIA ^ yr< 7 MSI/DREB2A.5' >7 < 7 ^iODRE 
'•^(^M'^^^mzfrn-Zi y>\< > 7 h r ■/-fe >f (-^v i;t7'a 

[1213 ] DREBlArJ' KaL'^DREB2A'$' > 9 M^Ofe^ 

[Ej4 ] CAMV35SrD^-^'-r t-OtI?^02S7.ffl$IfS^: 
7-7 X5 HVJtSjSSr^-rillT'.toS , 
[[215 ] DREBlAjtf5T^>»Atit55(-i=j!t-S-. X h U XftwD# 

[Elb ] DREBlAdie^»AtI!t*Ii'.);tlSX h U XXiifi^t 

\mi\ t-d29Aag^7'a^-^-r-&"t.'t«*l2»Affl*a 
[ la 8 ] PBI35S : DREBl A*^ A L h 7 > X x — v 7 
[[219 ] pBi29AP:DREBlA*-5#AL/^- h 7 > X - ■■/ 7 

[laio] X h V xMffff f^c?:) h 7 >-x> X ^ ■•/ 7W%0)'^ 



[HI ] 




3AT D&it 



cDNA H7'7'J- 




-V^ — Padhi I GAL4AD 





3NSDOC1D: <JP2000116260A_J_> 




3NSDOCI0: <JP20001 16260A_J.> 
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[03 ] 



CaMV35S Q DREBIAJtttDREBSA Noe-T 



DREX3 TATA 



GUS 



No®-T 



B 



0REB1A 



0REB2A 




GUS /LUC Sf4 



[04] 




<3- nos-pV npt ir 

RB ^ ■ 



^ "1 < 








NOS-3' 





LB 



[[217] 




<C]- NOS-P >1NPTII 
RB 
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(6 1) ) 0 0 - 1 16 
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CE15 ] 



35S: 35S: 
DREBlAb DREB1AC 



DREB1A 

rd29A 

kini 

cor6.6 

cor15a 

rd17 

erd10 

P5CS 

erdi 
rd22 
rd29B 



1 

D 

^ a 



I 

n 



'n ^ ^ 



n ^ ^ 
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35S: 

DREBlAb 



83.9% 
(47/56) 



35S: 

DREB1AC 




35.7% 
(15/42) 





0.0% 
(0^5) 




42.9% 
(15/35) 



21.4% 
(6/28) 



0.0% 
(0/25) 
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CHS] 

35S.DREB1Aa 35S;DREB1Ab 35S:DREB1Ac 
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[09] 



rd29A:DREB1Aa 



wt 
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cm 0] 




immB] -mi 1 ^ 1 0 1 2 B (1 9 9 9. 1 0. 

1 2 ) 

iWiE^m-mw-^] mm 
mm-ff^] SIM 

> x > V - ... ^ mn-^ A o -r , mm^mTf/^ , § z 

i-IEtt^ i- 7 > ,X >-x jz. -v 7 fit*). 



C If ] te^lSi-i^;;'DREBl 9 >• / »■ 7 *^ ^ If ^iB 
1 (-lEttiT) h ^ > X > X - ■/ > 

-r 3 - F ^ I. }t ^'jES 5 nf.: DN a* -S. _ > -r 
t#it h f h 7 > X V X - ■/ 7 fit%<7) f^BS:*, -:> 
T , M t^M'^STf/ . ^ MX h- .X £-¥'14 7" o ^ — ,y - 

ClljRlfZl I- ^ .XtE^ttro^:- 5^— //■•rd29A3tg 
-r7'a*-7--C'.to^lf^iS5(zfe»(7) h 7 >X>-:^- 

[ If « S. ] te^HT^/i'DREBl > 17 WT- -^S ^ IB^lfi 
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(6 6 ) )0 0- 1 1 
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9 . 2 . 2 2) 



P 9 S - 0 3 9 2 

^bSc 1 1 2 ^ 2 2 a ( 1 9 9 

PERM P - 1 6 9 3 6 



PERM BP-6 6 54 
P E R M P - 1 6 9 3 7 
PERM BP-6 65 5 



7o> h^— 

¥^ — I.m-^) 2B030 AA02 AB03 AD04 CA06 CA17 
rA19 (:B02 CD03 CD07 CDIO 
CD13 CD17 CD21 

4B024 AAOS BASO CA04 DAOl EA04 
FAOl FA02 FAIO CAll HAOl 

4H045 AAIO .AA?0 BAIO CA30 EA05 
EA60 FA72 FA74 
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